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ocument 8175726-

Module | W | Pind | |S|gnll Name Signal Description Wire Size Wire Type Signal Type ] l(.‘yfl'uu.
I ’ I 11 s Reference

I | ot i miam o e e cvme vie N H i

1A4 i 18 ; ! [LV.HTROBI0()) Louver Heater Outboard 10 Watt Side | - Single S/C, Louver Test (Heatcr) | 3414

1A4 1] i 2 |LV.HTR.IB20(1) Louver Heller Inboard 20 Waut Side | u Single S/C, Louver Test (Heater) { 3414

A4 , B3 {LV.HTR.IBI0(2) Louver Heller lnboud I0 Side 2 24 Single S/C, Louver Test (Heater) 34104

1A4 B 4 KEY Key T Yy ‘ ;

IAd 8 s Unused sic :

1A4 P18 : 6 LV.UTR.OBRT(1) Louver Heater Oulboml Relnm Slde | u Single S/(‘ Louver Test (Heater) ' 3404

1A4 J8 7 [LVHTRIBRT() Louver Heuer lnbolrd Relum Slde 0 u Single :S/C Louver Test (Heater) 34.104

1A4 88 LV.HTR. OBRT(2) Louver Healer OgM !l_el_um Suie 2 kil Single ‘S/C, Louver Test (Heater) i 3414

1A4 : 18 9 LV HTR.IBRT(2) Louver He:ler Inboard Retum Side 2 _ 4 . Single IS/g Louver Test (Heater) : 3414

Ad - 08 10 .CMD. RELAY.RTN Command Unll i Relum o 4 Single S/ t Pulse Command i 3512

iAd . 18 ] =(‘MD RELAY RTN Command Unit 2 Relum u Single 1S/C, Pulse Command 352

1A4 18 12 iC.OG1.HIGH SEL Cooler Oulgn Hell HIGH Selacl Cmd Unitl 26 Single |S/C Pulse Command - 3512

1A4 s 13 .C.OGIL.ON.LOW Cooler Outgas Heul ONILOW Commmd Unit | 2 Single {S/C. Pulse Command ; 3502

1A4 N 14 'C.OGLOFF Cooler Outgas Hell OFF Commlnd Unit | 26 Single Sl , Pulse Command ; 3512

1A4 )8 15 :C.OG2HIGH SEL Cooler Outgas Hell HI_G_H __Selecl Cmd Unit2 26 Single ‘Sl , Pulse Command i 3512

1A4 , 8 16 COGLON.LOW Cooler Outgas Heat ON/LOW Command Unit 2 2 Single S/g Pulse Command ; 3512

1A4 . 8 - 17 COGLOFF Cooler Outgas Hell OFF Commlnd Unit 2 26 Single , Pulse Cominand 3512

A4 c)8 s 'LV HTR.OB20(1) Louver Heater Onlbolrd 20 Want Side l u Single S/C, Louver Test (Heater) 3414

1A4 ;18 : 19 lLV HTR.OBI0(2) Louver Huler Oulbolrd |0 Wall Slde 2 4 _ Single S/f,‘ Louver Test (Heater) 3404

1A4 L8 20 :RESI‘RVCD Reserved e 'S/F

1A4 B Unused : S/(‘

tAd PBs o, n lBP.ON.I.O. 1) Thermal Conlrol Not ON LOW Command Unit | ~ Single S/(‘ Pulse Command 3512

1A4 B ‘BP.ON.LO.X(1) Thermal Conlwl N_o IAON LOW Commmd Unit 2 Single ‘ Sl{.‘ Pulse Conunand 3512

1A4 B A {BP.ON.LO.1(2) Thermal Comml No2 ONILOEI gommlnd Unit 1 Single :S/C, Pulse Command , 1512

1A4 8 . 25 BPONLO2(2) Thermal Control No 2 ON,LOW Command Unit 2 Single :S/C, Pulse Command 3512

1A4 Cos , 26 LP.THERM.IE) Thermal Conlrol Henleu HIGH Command Unit | 2% Single S/{.‘ . Pulse Command 3512

A4 B8 . 27 DBP.THERM.HI2 Thermsl Control Henen HIGH Command Unit 2 6 Single S/C, Pulse Command ' 35.1.2

1A4 )8, 28 BP.THERM.OFF.| Thenmal Control Heaters OFF Command Unit | 26 Single S/C, Pulse Cominand ! 3542

1A4 . J8 . 29 BP.THERM.OFF.2 Thermal Control Heaters OFF Command Unit 2 _26. Single S$/C, Pulse Command : 3512

tae 1o ! o0 Unused o ' sic :

1A4 D8 Unused SIC i

1A s o3 Unused X s |

1A4 R | 33 Unused o s | R

1A4 | B ’I V.HTR.1B20(2) Louver Heater Inboud 20 Wm Slde 2 24 Single S/{‘, Louver Test (Heater) 3414

1A4 ! B : 35 :LV HTR.IBIO(1) Louver Heller Inhourd l0 Wlll Side 1 24 Single S/C, Louver Test (Hcater) 3444

1A4 : 8 36 LV.HTR.OB20(2) Louver Hellet Olllbou’d 20 Wlll Side 2 u Single iS/¢' . Louver Test (Heater) ' 3414

A4 - 8§ 3 KEY Key ‘ 'S¢ {

TYIE I Unused o s i

1A4 ;83 Unused _ - SIC ;

1A4 ;B 40 Unused ) SiC i

1A4 T IR B Unused L o SIC !

1A4 | s ' 42 |BP.ON.SC(H) Themul Conlrol 26 | _ Single S/C, Relay Bi-Level Telemetry ! 3521

1A% : J8 ., 43 IBP.ONSC(Q2) Th‘?"'!' Cq_q!@! No 2 ( 2 Single S/C. Relay Bi-Levl Telemetry i 35.2.1

1A4 | B A %LP.LO.S(“(Z) Status L2 Single iSId‘ Relay Bi-Level Telemetry : 35214

1A4 j I8 ' 45 |C.OG.ONSC Coolet Onlgu QNIOFE_S_!I_!I!! 2 Single {S/C, Relay Bi-Level Telemeny ! 3521

1A4 i 18+ 46 'COGLOSC* Cooler Outgas HIGH/LOW Status 26 Single 'S/q‘ Relay Bi-Level Telemewry | st

A¢ 1 om | Unused oo el ;

1A4 PoJ8 48 Unused ) L ) ) IS¢ ) ;

1A . U8 | 49 [TLMRTN - [Bi-Leve! Telemetry Retum M Single IS/C, Relay Bi-Level Telemetry ; .o3sad

1A6 ! 38 ! so ITLMRTN Bi-Level Telemetry Retum _ 24 Single -snr Relay Bi-Level Telemelry ! 3.5.2.1

TN

|
%

~



i
|
!
§
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Module . J¥ ! Pin# ‘S‘ignnl Name Signal Description Wire Size Wire Type Signal Type i 1CD Para.

: | , T ! Reference
. . . i :

1A4 et IVBPI i Fused Bus Power Eg[_B_P_H_cl_lg[s (VBPHALI) _ Single Infernal i

VA4 | Jio 2 lVI)I’H(I) Fuud Bus Power For BP Heaters. (VBPHBI) ) 2 ~ Single Intemal {

1A4 poJie 3 'VOGI| Bus Power For Cooler OM_EHenel(VDIml) - _ 20 Single infemal |

G0l 4 Unused T Infemal !

1A4 I [ Unused 7 Infemal ;

1A4 ! o 6 PWRGND Instrument Powcr _(Vag!@_np !g(_)_MJ) 20 Single Infernal i

IA4 10 . 7 ISCCUISELQ) Select Side 2 (C1.SELB) 26 Single Injemal ‘

1A4 . e 8 SCCU2SEL(Q2) Command Umt 2 Seleg[ §|!e_ 2(C2.SELB) 26 Single Injermal :

1A4 1) 9 SCAN.PWR.ON(1) Scan Power ON Side | (T.SON) 26 Single Injemal .

1A4 ' Jio 10 iSON.A Scnn Side B OFF (SON A) 26 T(10,11) fntemal, &S/C Motor Overload Disable ! 3552

A4 [ 1 ;SON.RTN Insltumenl Power Common (COMJ) 2 T(10,11)11,23) Ingernal ;

1A4 o2 iI’WR.GND lnslmmem I’ovm (_Z_qmmon (COMI) 20 Single Imemal, &S/C Anti-Contamination ' 35.5.1

1A4 J10 13 -8V.NLTLM(Q2) -8V Telcmelry ' Non-Isolated Side 2 (VASMB) 2 Single fnternal :

1A4 J1o 14 IVBPI(D) Fused Bus Power For BP Heaters (VBPHA2) 2 Single Internal '

1A ne s 5VBPH(2) Fused Bus Power For BP H rs (VBPHB2) n Single Itemal [

Ind 10 6 -VOGH Bus Power For Cooler Ou _;ls Heam(VDROZ) 20 Single Interual !

(V.U 1T S Unused o Iijtemal ;

IAd 1 JI0 | 18 RESERVED Rescrved - o Injternal i

1Al 010 ;19 SCCULSEL(D) 26 Single Himtemal

1A4 ! 10 : 20 |SC.CU2SEL(]) nd Unit 2 Select Side 1 (C2 26 Single Tijteral

1A4 02 ES(‘AN.PWR.ON(Z) Scan Power ON Side 2 (T.SON) 2 Single Intemal

1A4 ' Jlo . 22 (SIDESEL.EN.RTN Side Select Enlh|e (SEL EN) 26 Single I |

1A4 JIo 23 SONB Scan Side A OFF (SQ_N_E) 26 - T(1.23) Intemal, &S/C Motor Overload Disable 3552

1A4 1) : 1] %I’WR.GND lnslmmem I’ower Common (COMZ) . Single Intemal, &S/C Anti-Comamination 3551

1Ad o . 28 E-SV.NI.TLM( 1) -8V Telemmy Non-lsollled Side I(VASMA) 2 Single l?lemll

'
|
1
1
)
|
'

i
i
i
i
i
;
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i
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Document 8175726-

Module | ¥ Pink iSignal Name Signal Description Wire Size Wire Type ,’Sgnnl Type ; ICD Para.
! : (AWG) ! : Reference
e I 1Bl Raw Bus Power T Single IS/C, Power § 342
1A6 w2 vl Raw Bus Power n Single lSI( Power . 342
146 N7 3 RESERVED Reserved o L S ?
1A6 noo4 isc_com Bus Common From Spacecraft S Single s/c Power ' 342
1A6 L5 sC_coM3 Bus Common From Splcecrlﬂ 2 Single SIL Power 342
1A6 I Unused ‘S
tAe . on 1 Unused . - gsﬁ ;
1A6 noi 81 Unused o ‘S .
1A6 ' noo9 V2 Raw Bus Power o Single -S/F Power : 342
IA6 e |ve4 Raw Bus Power 22 Single ‘S/L‘ Power ! 3.4:2
16 3t ' 1 IRESERVED Reserved A n Single 'sic
1A6 L, 12 SCCOM2 Bus Common From Spacecraft Tu Single 'SIC, Power ; 342
1A6 [ IR L :S(‘_COMd Bus Common From Spacecraft 22426 Single IS IC, Power 342
TYOE  T Unused i S :
e s Unused i i 'sic i
TV R !vnm i Fused Bus Power For BP Heaters (VBPHAL) n Single Ingernal :
16 1oz | 2 [vePHQ) Fused Bus Power For BP Heaters (VBPHBI1) a2 | Single iInterval :
1A6 i 2.1 3 VOGH Bus Power For Cpple_r Ogngu_ _H;ller(VDRO )} 20 Single iImermal
FY I B Unused limemal ;
1A6 s Unused L ,Itemal '
1A6 ; 12 ; 6 iI'”’R,( iND Instrument Power Common (COMJ) L SNingle ;lmemal '
1A6 82 T SCCULSELQ) Command Uml 1 Selecl Slde 2(C1.SELB) _ 2 Single ,Itemal i
1AG : 2. 8 SCCU2SEL(2) Command Unit 2 Selecl Slde 2 (C2.SELB) 26 Single :Internal :
1A6 .o ' 9 iS(‘ AN.PWR.ON(1) Scan Power ON Sldc 1 (T SON) 26 Single !ll:‘lcmal '
1A6 S 0 10 SONA Scan Side B OFF (SON A) 26 T(lO.II 3] %' t, &£S/C Motor Overload Disable : 3552
1A6 ., n . : i1 SON.RTN Instrument Power Common (COM3) 26 T(10,11)11,23) ilmemal :
1A6 2 oin .PWR.GND Instrument Power Common (COMI) 20 Single :intemal, &S/C Anti-Contamination ; 3554
1A6 B :-8V.NLTLM(2) -8V Telemetry Non-lsolmd Side 2 (VASMB) -2 Single llmcmal :
IA6 . d2 14 VBPH(Y) Fused Bus Power For Bl' Hcllers (VBPHA2) 2 Single Higternal :
1A6 . 2 15 EVBPH(Z) Fuscd Bus Power For Bl BP !-lnlers (VBPHB2) 2 Single ’;Ir‘lemal !
1A6 .32 7 16 \VOGH Bus Power For Cooler Qutgas Heater(VDR02) 20 Single !jtemal :
1A6 N7 N ¥ Unused ‘Ipteral :
1A6 52 | I8 RESERVED Reserved “fijtemal .
1AG 32 . 19 SCCULSEL(D) Command Unit | Selecl Slde I (C 1.SELA) 26 Single Ijternal )
IAG n” : 20 iSC.CUZ.SF.l.( )] Command Uml 2 Selecl Slde I | (C2.SELA) 26 Single ‘Ipiernal ;
1A6 . J2 21 :SCANPWR.ONQ2) Scan Power ON Side 2 (T SON) 26 Single Intemal ;
1A6 v 12122 SIDESELENRTN Side Select Enable (SEL EN) 2 Single :Imemnl i
tA6 2 2 ! 23 SONB Scan Side A OFF (SONB) 26 T(1L23) glrlcmal. &S/C Motor Overload Disable i 3552
1A6 TR I 1 EPWR.GND lnslmmenl !’g_v_lgr Common (C_OM)) ‘0 Single i Internal, &S/C Anti-Contamination 355.1
A6 2. 25 BV.NLTLM() v Telemelry Non-Isolated Side I(VABMA) .2 Single igtermal
. N |
! : 1 —em - ;
S - |
i : i [
| ! : o !
i ! - !
| ' ' '
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ment 8175726-

Module ! Pin# Si i i i

7] 5 Pin# }Sn;nal Name Signal Description Wire Size Wire Type isignnl Type i ICD Para.
. : ) ? | | (AWG) i i { Reference

: : [EW X1285.IN(1) E-W X128 Sine Side | T T ' ;
AB L2 CEWXISING) E-W XI SineSidel ;: I:g::; ‘:n:::::: :
1A 1 M. 3 EW.XI285IN(2) E-W X128 Sine Side 2 2 150.20) 'ugum.: 5
1A8 n 4 NSX1LS.IN(I) N-S X{ Sine Side 1~ 26 T5(4.21) Iteenal '
1A8 ] S NS.XISIN(2) N-S X1 SineSide2 .7 % T8(5.22) :l'!u::::l 5
1A8 N6 NSXIZBSIN(2) N-S X128 Sine Side 2_ 2% TS(6.23 .l“‘ | :
1A8 0 7 'RESERVED Reserved o i oot :
e oo Unused N :'-":el:m'l ‘
A8 . 1 1 9 '9VSCAN.RTN(I idey T ermm :
" : " l " : (1) :’: |'S’:lu Return Side 4 Single :r-lcrn-l :
A8y JI 1l GROUND Electronics Module Ground 2 Single iy :
IAB 1 JI | 12 |NSOSNDRINQ) N-S Quad Scan Drive Side2 2% TS( l: 13) tftermal ’
1A8 1 J1 | 13 INSOSNDRRT(2) N-S Quad Scan Drive Retum Side 2 % TS(2,13) tntemal 3
1A8 it . 14 iGROUND Elecironics Module Gtonnd 1] Sing'lc !lnlcmul !
1A8 It 15 EW.SN.DRRT(Y) E-W Scan Drive Retum Side | 26 TS(15,16) iltcoat ;
1A8 JI 16 [EWSNDRIN(I) E-W Scan Drive Side | B 2 T8(15, s ;
1A8 o7 REY Key o o O ::::::: 5
1a8 1018 EW.XI28SRT(1) E-W X128 Sine Retum Side | 2% i
1A8 noD 19 EWXISRT() E-W X1 Sine Rewm Side | ) ;:" o ;:8::; ::!:::: I
A8 UL 20 EW.XIZSRT(2) E-W X128 Sine Retum Side 2 2% T5(3.20) lv:emnl !
IAB . 1 21 INSXISRW(I) N-8 X1 Sine Return Side | 26 TS(4.21) 'luem.l !
s Ionoion Ns X1.S.RT(2) N-S X) Sine Retur Side 2 % 15(5.22) {Internal '
1A8 1 23 INSXIESRT(2) N-S X128 Sine Retum Side 2 % T8(6.23 I ;
A8 | a1 | 24 RESERVED Reserved o - el '
1A8 no!oas | Unused :m: mﬂl
148 Jt 26 levisCaN, eturn Side 2 ] Iohern
s woo . V.SCAN.RTN(2) :’:z;n Return Side 2 . Single g:::emn: :
1A8 el 28 IGROUND Etectronics Module Ground u i el :
1A8 , I , 29 iNST.SNDR.IN( 1) N-§S 'l'me Scm Dnve Sldc ] ) :2 TSS(I;g';O) E::I::::: ;
A8 JI . 30 NSTSNDRRT(1) N-S True Scan Drive Retum Side | 2% T8(29,30) i|.'.l I ;
A8 1 5 [ 31 'GROUND Electronics Module Ground ) Single i| mm|
A8 1 32 EWSNDRRTQ) E-W Scan Drive Retum Side 2 2 TS(J;! 33) ;lmmao ;
AB . J1 33 EWSNDRINGQ) E-W Scan Drive Side 2 26 50233 ofemal !
L T T N Key 77 o RO ol ;
18 ' no3s EwXisING J 26 oo :

: ; e ING2) E-W X1 Sine Side 2 2 T5(35,36) infemal )
A8 N 36 EWXISRT(Q) E-W X1 Sine Retum Side 2 ‘2 T5(35.36) ntemal :
1A8 LIV 3T NS.XI28S.N(H) N-S X128 Sine Side | 2 TS(37'38) |"“em| :
1A8 PN 38 NSXIESRT(H) N-5 X128 Sine Retum Side | 26 Ts(rl'ss) i !
1A " 41 | 39 'RESERVED Reserved T ' 1 !
[A8 i J1 ) 40 RESERVED Reserved lmem:
1A 14l +10VSV.() +10V Scan Sidet T T 7 T(41,43) lmm ;
1B 1 0 42 +I0VSV.2Q) +10V Scan Side 2 4244 lnwm'
18 | on a3 110V.SV.2.RT() 10V Scan Return Side | TU143) lnkml
A8 o4 ; "lov.sv.2RT(2) 10V Scan Retum Side 2 T(42.44) lmm:
1A8 | N | 45 GROUND Electronics Module Ground Single hermal
IAE  © JI | 46 NST.SNDRIN2) N-§ True Scan Drive Side 2 % Tsu: 47) infonal
:2: i I | 47 NSTSNDRRT(2) N-§ True Scan Drive Retumn Side 2 2% TS(46.47) Infemal

;o | 48 GROUND Electronics Module Ground b7 " Single Intemal
::: : nopoa :NSQ SNDR RT(l) N-§ Quad Scan Drive Retum Side | "6 TS(49,50) lnllcmal

Ji_: 50 INSQSNDR IN()) N-S Quad Scan Drive Side | 2 TS(49,50) Iy
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Module : J# | Pin# Signal Name Signal Description Wire Size \_Vm‘ype 1S qn-l Type i ICD Para.
. ‘ (AWG) ! | ! Reference

1AB 52 1 EWXI28CIN() E-W X128 Cosinc Side | 2% TS(1.18) internal 5
A8 n 2 EW.XLCIN() E-W X1 Cosine Side | T T 78(2,19) R :
1A8 n 3 EW.XI28CINEQ) E-W X128 Cosine Side 2 26 T5(3,20) “Internal :
1A8 2 4 NS.XLCIN() N-S X1 Cosine Slde I 26 TS(4,21) Iub:mal '
1A8 n 5 NS.XLCIN@) N-S Xi Cosine Side 2 26 T5(5.22) Internal i
1AB n 6 NS.XI28C.IN(2) N-S X128 Cosine Side 2 % T5(6.23) Intermal :
1AB n 7 RESERVED Reserved ' “Internal !
A8 2 8 Unused ln'ernll :
A8 B L I Unused iInjernal ;
17 I R Unused ) {infernal ’
1A8 E 2 . 1] t Umue'c-l' X ) Elngernnl '
IAS E 2 1. Unused —_ ) i “_ T lInumll I
M o9, Unused Internal
A8 2 14 PATCHUND.TMP Cooler Paich Under Temp %6 | Single infernal ‘
1A8 12 15 HSG.UND.TMP Cooler Housing Under Temp 26 Single {Intemal !
1A8 120 16 RAD.UND.TMP Cooler Radiator Under Temp 26 Single |lntemal !
IA8 U2 17 PATCHHTR Patch Comtrol Heater _ % T5(17,32) ‘Inemal f
A8 | 12 18 EWXIZCRT() E-W X128 Cosine Return % TS(1,18) Infernal i
1A8 2 19 EWXLCRT() E-W X1 Cosine Retum $ % T5(2,19) -mgemal |
1A8 12 | 20 lEW.XI128CRTQ) E-W X128 Cosine Retum Side 2 2% T5(3.20) tnjemal :
1A8 on : 21 ;NS.XI.CRT( 1) N-S Xi Cosme _Remm Side i ' 26 TS(4,21) .Inlemal %
1A 1 12, 22 NSXILCRTQ) N-§ X1 Cosine Retum Side 2 % TS(5.22) ‘Interal i
A8 . )2 23 NSXI2SCRT(2) N-S X128 Cosine Retum Side 2 2% T5(6.23) {njernal ?
1A8 . 12 : 24 RESERVED Reserved o ' “Internal
1A8 : n oo Unused . ; } ) {Injermal

- IA8 ;oJr 26 . Unused . o ;Intemal i
W .o on Unused R . {infcmal ‘
fA8 pon { 28 Unused . : Iigemal ll
1A8 : n 29 Unused . flmemal |
1 on kI Unused o fryernal !
A8 ' 22 31 GROUND Electronics Module Ground 2 Single Hiwermal ;
1A8 | )2 1 32 PATCILIRRIN Patch Conirol Heater Retum 26 T5(17,32) termal i
1A8 .. 33 KEY ' Key L ) i Inkemat
1AR 2, M KEY Key N :lnpemal
A8 235 CEWXILCING) E-W X1 Cosine Side 2 26 T5(35,36) Internal
18 1ol 36 EWXICRTQ) E-W X1 Cosine Retum Side 2 % TS(35,36) ftemal
IAB ;12 . 37 NSXIBCIN() N-S X128 Cosine Side | __ 6 T5(37,38) {Imermal A
1A8 2 1 38 NSXIECRT() N-S X128 Cosine Retun Side 1 _ % T5(37,38) {Iternat !
1A8 22 | 39 RESERVED Reserved N o S Itemal i
1A J2 40 RESERVED Reserved ) T “Irtemal
1A8 Y T | I Unused Il}lemnl
1A8 LR a2 Unused Internal
1A 1 12 43 EWIMTRTR(I) £-W Motor Current Test Side | 2% T(43,44) ‘Intermal |
1A 12 . 44 EWIMTPR() E-W Motor Curvent Test Retum Side | 2% T(43,44) tfatemal :
A P o ! oas [EW.LMTRTP(2) E-W Motor Current Test Side 2 T(45.46) Imemal
1A8 ‘ )2 : 46 EW.LM.TP.R(2) E-W Molor Cunen‘t_'_l:cn Retum. Sndc 2 ) T(45.4'6) iIntemal
1A8 | 12 | 47 INSLMTRTR(H) N-§ Motor Current Test Side 1 T(47.48) itpternal
1A8 . 12, 48 INSIMTPR(D) N-$ Motor Current Test Retum Side 1 T(47.48) {atemal
1A8 2 49 INSIMTRTPQ) N-S Motor Curvent Test Side 2 " T49.50) Ttemal
1A8 j2_1 50 INSIMTPRQ) N-S Motor Current Test Retum Side 2 _ __T(49,50) lInternal

n—




€

3

. R A3N: os ¥ [Tl 8vi
. o . . pasmup P 6o el
) ) pasnun L AR ¥ S vy
o e pasnuqy bw oo
Lo L pamnus LA LA 4
_pasnuny A1 2R N 1 {]
o ] patnuny Cowr oo L gwy
: ] _pasnun N S B
: ) pasnuqy [ | O 1Y
” T T pasnup Paw Do 1 aw
o pasnun | or P av
: L pasnupy I T .
i L pasnun ; 8€ . 8vy
: - pasnuny A 4
: i pasnuny L9t oo vy
r o pasnuq SRR L AR 1 4
: L . - Aoy AIN e |oer 8vi
_ B ) i pasnun P o
i B T (| AR N S B 1]
_ ) - T pasnun £ | o 1. s
st | puswuio ) asjng /S sjfuig 340 JovtsBai) soug warmpo)y tas|avy, o o . gvi
€5 i eleQ pUeqIpIM /S 2wy " Zp'S PP Xw0D piregopi @uavivaam; et [ 0 s
st ; e1eQ pueqopIm " /S: aifiuss .. punoinsissuy) OUND'SISSVHI! 8T & €r | svi
TIse { pusuIno) 350y " J/S ajflug mizy 7 wun puswo) NLEAVINAWD! w2 | I 17|
rrse puemio) asing * /s ayfurg oY ¢ hun pusuiuio) NLYAVIINAWD, 9T | € |  gvi
TIse puRiuwO) 38jng " /5 LN NO somsfisi 013 wassyo) THSTY st oo 1 gvy
e pusiuuto) asing *Jys! ajflurg MO wps afuny ol ~‘czu.¢z~m VT eVl
ISt ; purwiuio) asjag " /s 3yiutg __ HOIH wapag aBuey Dwj TAWDUNS, €T | : R AL
st ~ puswwIo) 3sjng * /S ajfug 440 g so30g vadosvig! @ | oo | sv)
zIse ! puewiuio) 3syng ' /S g i NO s 1019313 TNo'svig) 1z U ]
TisE i pUBMILIO) 35|Ng /S : ajfuig o wmgoumy mg TISUIWVLS: 07 | o . 8w
TIse | puewo) asjng ,.rm_ sifus " umigsumig 7 Kisoug TisUdTALNS, 61 | of | v
Trse ; pusitiuio]) asing %m_ ajfug T imigaunny g Aipolg CISULIALM] 81 | €F :  8vI
T ; puswio) 3s|ng * Jy afug 7 am§sumy puuoy TISUAWHON] 1 | &f ¢ VI
Tise ! puetiwio g *ys: 3jfug . 153y uBdg TISUNVIS 91 ©f 8V
TIse : puswiuio) 2510d *.y/s| ajfug 7 1s3M yoo soedg zisaml st oo 1 8wl
st : pueuimio) 3sing * /s atfluig 15V oo aoeds TASVEE 01 L6 sVl
st : pueuino)) asing * /g ajfug " 440 tonuo) dway yoreg N.to.:&.s_“ L1 N ]
st i pueuitio asing /S| sjfutg 193125 HOIH dwiag yoing THIOIV: Th | o | 8VI
TIse : pusunnio asjng ‘ /s ajfurg _ MOTNQ oo dwaj yaieg TOTNOMILYY, 1 ! €& | gVl
e . pueuiio) 3spng * ¥/s; sifluig QU] SMIqI[e) g oy TSIV of L o Vi
s " pueitiiio) asjng o\m. afg | dIquug amgue) g ony UNVO 6, ff [ vl
£15e puewio)) jeuotiiodosd * /s, sftug winiay puwino) [euouodosy aNnowo: 8 ff gVl
s purwio) jeuopsodos /s afuig 2 9piS w1eq puswwo) jeuotodory @zvivads: ¢ ;o 8Vl
€15 pusuiio,) euotodosg "y sftug 1 3p1§ sing pusuwo)) reuopusodosg (lervivads 9 o sVl
€16 . pusuntio)) [euoniodosy ua ayftug T 9P1S qoig puwisiino) jetiofuodosy @ra1d3s, s - oo 1 avi
£rse M pueunuo)) jeuojuodosy * S| spiurg 1 3p!§ 9qoli§ pus L)) [sustitodosy TS, v ;& o gVl
eree . puvwwo) fenoimadosy sfimg 2 9pis Apeay wieq puwuitio) reuoiiodory (@raa¥viva; € . o . sVl
€16t pusuio) geuokiodosy * Jy , a|Bmg 1 9p1s Apeay winq prvwuio?) jeuouodosy (Hrrq¥viva: " LU 8v|
y\ i o pesmun R A B 14
NUINNY “ . m :
‘wied DI i adk), _-.».Q addy anm uopdysasaq _-.-umm awwN pudis’ ging | 4f | npopy
-9Z/5118 ey

LSRR




Imager Wire List
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ocument 8175726-

Module !
i

1A8
1A

M

M
il

Pin# !Signal Name

| WBDATAQ)
2 WB.DATART(2)

Signal Description

Widcband Serial Data Side2 -

Wire Type

Coix(Cémer)
Coax(Sheild)

Signal Type

Sld, Widcband Data
Slq. Widcband Data

4

ICD Para.
Refcrence
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'r Wire List

1ent 8175726-
H
Module : J¥ : Pin# .Signal Name Signal Description Wire Size Wire Type iSiqnnl Type i 1CD Para.

i 3 i (AWG) ' i ! Reference
A8 s |1 Unused - e [Imerual
IAB . JS .2 V.SCANRTN@) 9V Scan Return Side 2 (Not Used) T ] Single | Internal
1A8 1513 viume) +11V Telemetry Supply Side 2 (VT11PB) 7] Single 'ntgmal ;
1A8 s 4 Unused _ T {imermal )
148 I8 .8 HIV.SCAND) +9V Scan Supply Side 2 (VIPB) n Single -Inl:rnll
1A8 33 6 +IV.SCAN.Z(?) +7V2 Scan Supply Side 2 (V7I’YB) 0 Single Inltmal
18 s Lo lavime) -8V Telomeiry Supply Side 2 (VI8MB) T Single “Intgmal :
s s ! s -9V.SCAN(2) -9V Scan Supply Side 2 (VIMB) | Single Internal )
1A s {RESERVED Reserved ' I Internal :
A8 1 U5 10 IH4OV.TLME2) . +40V TLM Supply, Patch Heater Side 2(VT40PB) 2% ' Single {Intermal ;
1AB ;)5 | 1t RESERVED Reserved I {Intgmal :
A8 s o2 Unused N iTntgrmal !
T N F Umsed 77T ntgenal :
A8 s Unused i ) intemal !
A8 05 s Unused ) . tmgmal |
1A J5 | 16 PSSYNC(2) Power Supply Sync Side 2 (Sync2) T | Single Internal l
:i: L5 1T KEY Key ) iIntgrnal |

i) L 18 KEY Key Intgrnal .

P D) +TV.SCAN.1(2) +1V1 Scan Supply Side 2 (VIPXB) T | Single iInternal :
IAB U5 D20 +IV.TLMR) +17V Telemetry Supply Side 2 (VT17PB) u 1 Single ‘Intemmal i
1A8 - S . 21 MIIVELEQ) +17V Electronics Supply Side 2 (V17PB) F Single Internal !
1A i Js i 22 HBV.ELE2() +8V2 Electronics Supply Side 2 (VEPYB) o Single Intgrmal )
e s o2l Unused A Intgrnal !
A8 ¢ US4 1IVELEQ) -17V Electronics Supply Side 2 (VI7TMB) 0 Single lntgmal ?
A8 . U5 © 25 8V.ELEQ) -8V Electronics Supply Side 2 (V8MB) 2 | Single ‘Internal '
A8 | JS i 26 RESERVED Reserved o Inigmal |
:::: : j; ; ;; ’m:suww Reserved o . Imgrmal ;

. : ; Unused Intemal :
1A8 iJs : 29 i Unused : Intgrmal !
[t I A ] Unused o Howgrmal !
A8 | 55 ' 31 HINSTORNT Positive Instrument Current Sense (PIS) 2% 1 Single Intemal !
A8 s o3 Unused T | ) internal
1A8 : 35 33 PSSYNC.RTN(2) Power Supply Sym: Re lnm Sade 2 (SyncR2) single intemal
1A8 T L I :GROUND Electronics Power Relum (P RTN) Single nternal
1A8 15 35 48V.ELE.W2) +8V) Electromc: Supp| Side 2 (VBPXB) Single éIm::mnl
1A8 . 95 1 36 +25V.SCAN(Q?) +25V Scan Molor Side2 (VZSI’B) T(36,40) ' Internal
1A8 ;I8 ; 37 +12V.ELE(2) +12V Eleclromcs Supﬂi Side 2 (VI12PB) Single internal
: '/‘\: ; ji ;B i+8V.ELE.3(2) +8V3 Eleclromcs Sup_plLSMc 2  (V8PZB) ) Single Intemnal

yods 9 Internal
R e - S o e

i ; Single Intgmal
A8 15 4 ' Interal
1A8 LR L Intemal
1A8 s | 44 iIntermal ?
1A8 5| s - Intgmal
IA8 | Js . 46 GROUND % Single Internal :
IA8 | J5 | 47 LINST.CRNT % Single Intemal :
A8 s | 4 o intermal I
1A8 |- Js , 49 - i e ;
1A 1 s | 50 I |
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nent 8175726-

Module ;| J¥  Pin# iSignal Name Signal Description Wire Size ‘Wire Type |Si#anﬁp¢ i ICD Para.
: , : (AWG) Vo ! Reference

(FY I B .{KEY Key A o o ’SI(‘ i

IA8 | 8 2 -2SVSCNCSC -25V Servo ) o 26 Single 'Sli' Analog Telemetry i 1522
1A8 : 1 3 g*‘)V.SC N.C.SC +9V Servo . ~ 26 Single S/q,‘ Analog Telemetry : 3522
A8 1 o 4 9VSCNCSC -9VServo 6 Single ISIC., Aualog Telemetey L as22
1A8 )8 5 +7V SCN.L.CSC +7V1 Servo o 2 Single -S/@‘ + Analog Telemetry 3522
1A8 J8 6 +1V SCN.2.C.SC +V28ervo 26 Single bl¢ Analog Telemetry ; 3522
1A8 ;8 7 Unused L L S/Q‘ \ i

IA8 B8 g +HV.TEM.CSC +HV Telemetry 26 _ Single S/(‘[‘ Analog Telemetry ) 3522
1A8 )8 9 BVTLM.CSC -8V Telemewry 26 Single S/¢ Analoy Telemetry ! 3522
IA8 . B8 e Unused _ Si¢ H

1A8 L B | B - Unused . si¢ :

1A8 s o EEW.ADM.ERR( [}] E-W Scan Servo En'or ADM Slde ] T(12,13) <SI¢:‘, Servo Emor Telemetry l 3.5.23
1AB . 18 1 13 "EW.ADMERR(}) E-W Scan Servo Enor ADM Relnm Side ) - TU2,13) S/C, Servo Error Telemetry i 3523
1A8 _ )8 : 4 EW.ADM.ERR(2) E-W Scan Servo Enor ADM Sldc 2 26 T(14,15) S/C, Servo Estor Telemetry ! 3523
1A8 {8 I iEW.ADM.ER.R(Z) E-W Scan Servo Ermr ADM Relnm Side 2 L2 T(14,15) S/C, Servo Ervor Telemetry 35.23
1A8 N [ Unused . o si¢

A8 1 38 17 KEY Key . SIC

1A ; 48, 18 NSADMERR(]) - N-§ Scan Servo Esror ADM Side I T(18.19) S/C, Servo Emvor Telemetry 3523
1A8 . 48 . 19 NSADM.ERR(I) N-S Scan Servo Error ADM Relnm Side | T(18,19) S/C, Sesvo Error Telemetry 3523
JA8 C8 , 20 iNS.ADM.ERR(Z) N-8 Scan | Servo El!ot ADM Sldc_z . T(20,21) S/(X‘ Servo Error Telemeiry i 3523
1A8 C8 | 21 ; NS.ADM.ER.R(2) N-§ Scm Servo Ervor ADM Retum Side 2 T(20,21) IS/({ Servo Emror Telemetry i 3523
A8 ' Bon | U - ) SIC ;

A8 1 ! 3 Unused B : SI¢

1A8 | 8 i 24 BBCIN.PROC Blackbody Calibrate In Progress S Status 26 Single S/C, Transistor Bi-Level Telemetry 3521
1A8 .8 ' 25 .BBC Blackbody Calibrate Status . 2 Single S/C, Transistor Bi-Level Telemetry 3s.2i
IA8 ! 18 1 2 CRI Command Receipt incompicte Status 2% Single S/C, Transistor Bi-Level Telemetry 3521
1AR , 18 E 27 {ELECTRONICS Imager Electronics Status 26 Single iS/C, Transistor Bi-Level Telemetry 3521
1A8 , 18 . 28 FRAMESTAT Frame Scan Status o 26 Single S/(I‘ Transistor Bi-Level Telemetry 3521
1A8 . J8 . 29 ;PRTYFRST Pnonly Frlme Slllul " 26 Single S/(I Transistor Bi-Level Telemeury i 3521
1A8 , 38 . 30 -SCRSTSTAT Scan Reset Sulus -~ 26 Single S/q‘ Transistor Bi-Level Telemetry i 352
1A P8 ' 31 SPACE.LKST Space Look In Progteu Smlu o 226 | Single S/C, Transistor Bi-Level Telemeiry ; 35214
A8 [ L BV ESTAR.SEN.ST,SC Star Sense Status 2% Single S/€., Transistor Bi-Level Telemetry ; 2
1A8 R . B Unused B sIC !

1A8 | S Unused . Sl¢ |

1A . 835 CMD.TRAN.SUSP Command Transfer Suspended Single ;S/C, Transistor Bi-Level Telemeiry : 3521
IA8 18 o3 BIAS PWR.ON(1) Bias Power Staws Single 'S/C Relay Bi-Level Telemetry : 35.2)
1A8 . 87 PAT(‘II ON.SC Patch Control Slluu Single S/G‘ Relay Bi-Level Telemetry ! 315210
IA8 ;8. i 38 .PA TCH.HLSC Patch Conlml Temp Selec! Single {S/C. Relay Bi-Level Telemetry i 3521
1A8 I J8 . 39 SPACE.LOOKSC Space Look _ Single 1S/C, Relay Bi-Level Telemetry ; 3521
1AB i I8 . 40 ‘NS.SC.BMR(1) IMC Range Siatus o Single IS/C, Relay Bi-Level Telemetry i 35.2.1
1A8 l B A }CEI.SEL.OUT( f) Coherem El'mr lnleg_l‘llor Smus Single S/(T Relay Bi-Level Telemetry _ ‘ 3521
1A8 . | 42 TLM.RTN |-Leve| Telemelty Retum l } Single S/G Relay Bi-Level Telemetry : 35241
1A8 R jTLM.RTN, Bi-Level Telemetry Relu;q_ 3 . B _ Single SIG Relay Bi-Level Telemetry ! 3521
1A8 . I8 i 44 ITLMRTN Bi-Level Telemetry Retum 3 Single S/G Relay Bi-Level Telemetry ! 3521
1A8 . 18 . 45 :GROUND Anulog Telcmelry Re(um 1 26 . Single SIQ Analog Telemetry 3522
1A8 ; J8 . 46 :GROUND Analog Telemeiry Relum L % ~ Single S/C, Analog Telemetry i 3522
1A8 .’ 47 ;GROUND Analog Telemetry Retum 3 . 26 ~ Single $/C, Analog Telemetry ! 3522
1A8 , 38 ; 48  GROUND Analog Telemetry Relum 4 2  Single S/G Analog Telemetry i 3522
1A8 ; 8 49 'GROUND Analog Telemetry | Relum 5 2 Single 5/G, Analog Telemetry i 3522
A8 18 ! so lgrounp Analog Telemetry Retum 6 26 Single $/C. Analog Telemetry L3322
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*r Wire List

1ent 8175726-
Module . . J¥ . Pin# }§irgnll Name Signal Description Wire Size Wire Type Si,nll Type { ICD Para.

' : ; (AWG) j i Reference

: ] i e e . . ! i
1A8 ‘ Jio : I PARTN.VISI VIS Ch 1 Detl Prelmp Omgul Relum 2 - TS(L,2) lnqemal !
IAB 110 i 2 PAOUTVISI VIS Ch.} Det.) Preamp Outpt 26 T5(1,2) |Inlemal .-
1A8 30 i 3 PARTN.VIS2 VIS Ch.1 Det. 2 Preamp Output Return 26 TS(3,4) | | ;
1A8 N0 4 PAOUT.VIS2 VIS Ch.} Det.2 Preamp Output 26" TS(34) Hlaernal ;
1A8 30, 5 PARTN.VIS3 VIS Ch.1 Det.3 Preamp Output Retum 6 TS(5,6) ‘Internal '
148 e © 6 PAOUT.VIS3 VIS Ch.| Det.3 Preamp Output 26 TS(5,6) .Internal ;
1A8 Jio , 7 il’A,RTN.VlS" VIS Ch.l Del 4 Prcamp Output | Relum 26 T8(7,8) ;lngmnl :
1A8 Jlo © 8 PA.OUT.VIS4 VISCh.i Del 4 Pfelmp Outpul 26 TS(1.8) ;lnq’emal .
1A8 JI0 9 PARTIN.VISS VIS Ch.| Det. 5 Preamp Oulpul Relum 26 T5(9,10) ;lngcnnal .
1A8 N0 . 10 PAOQUT.VISS VIS Ch.| Det.S Preamp Output % T8(9.10) Inemal |
A8 510 11 PARTN.VIS6 VIS Ch.1 Det.§ Preamp Output Retum % TS(11,12) inemal ;
1AB | 20 . 12 .PAOUT.VISG6 VIS Ch.1 Det.6 Preamp Output 16 TS(11,12) ‘IuQemnl ;
1A8 N0 T 13 PARTN.VIS? VIS Ch. | Det.7 Preamp Output Retum 2% | TS(13,14) “Internal
1A JI0 . 14 'PAOUT.VIS? VIS Ch. Det.7 Presmp Output 2 TS(13,14) {Internal :
1A8 Jio ‘ Is ;PA.RTN.VIS8 VIS Ch.1 Det. 3 Preamp Output Retum 26 TS(15,16) Illqerllal ;
iA8 30§ 16 PAOUT.VISS VIS Ch. Det.8 Preamp Gutput 2% TS(15,16) ntemal '
1A8 ST P Unused B “Intermal i
1AB 310 . 18 IPAOUT2A(H IR Ch.2 Det.A Preamp Output Side | 26" TS(18.19) i Intemal f
IA8 ; J10 : 19 [PARTN.2A(1) IRCh2 DCI A Preamp Output | Relum Side | 26 TS(18,19) " | .
1A8 ; Jio 20 PAOUT2A(2) IR Ch.2 Det. A Preamp Output § Slde 2 26 TS(20,21) ilmcmal !
A8 | )0 1 21 PARTN2AQ2) IR Ch.2 Det.A Preamp Output Retum Side 2 26 T8(20,21) {intemal :
1AB : o . 2 PA.OUT.2B(1) IR Ch.2 Det.B Preamp | Output Slde ! 26 A T8(22,23) ilnl::rnal \
1A ' 510 © 23 PARTN.2B(I) IR Ch.2 Det.B Preamp Output Retum Side | 26 TS(22,23) iIntermal !
A8 )10 T 24 PAOUT2B() IR Ch.2 Det.B Preamp Output Side 2 % TS(24,25) HIntemal ;
1A8 ; 41025 PARTN.2B(2) IR Ch.2 Det. B Preamp Output Retum Side 2 . 2 TS(24.25) :Imemal ,
1AB i o ! 2 iPAOUT3IA) IRCh3 Dﬂ A  Preamp Onlpul Side | 26 TS(26,27) s Intgrnal !
1AB 1 JI0 27 PARTNIA(D) IR Ch.3 Det.A Preamp Oulput Retum Side | 26 T8(26,27) Hatpmal ‘
1A8 .o o28 ;PA.QUT3A(2) IR Ch.3 Det.A Preamp Output Side 2 26 T8(28,29) nlnlpmal
1A8 JI0 1 29 PARTN3AQ) IR Ch.3 Det. A Preamp Output Retum Side 2 26 T5(28,29) 'Inu:rnal
IAB | 510 | 30 PAOUTAA() IR Ch.4 Det.A Preamp Output Side 1 2% TS(30,31) {intemat
1A8 IR Y [ I 1 I’A RTN.4A(1) IR Ch.4 Del A Preamp Output Retum Side | 2% TS(30,31) : Alnl;nlal
1A8 1 10 | 32 PAOUTAA(2) IR Ch.4 Det.A Preamp Output Side 2 2% T5(32,33) oternal
tA8 i Jio , 33 lI’A RTN4AQ2) IR Ch4 DetA Preamp qumt Rclnm Side 2 % TS(32,33) {Intemal
1A8 , e , M Unused {Intermal
1A8 S0 35  KEY Key ) i i
IA8 3o , 36 .PA.OUT4B(I) IR Ch4 Det.B Preamp Qutput Side 1 26 T8(36,37) ;lnlenml !
1A8 . o .37 PARTN.AB(I) IR Ch4 Det.B Preamp Output Retum Side 1 26 TS(36,37) sInigral ;
A8 © JI0 0 38 :PAOUTAB() IR Ch.4 Det.B Preamp Output Side 2 26 TS(38,39) uternal i
1A8 . 410 | 39 PARTN4B(2) IR Ch.4 Det.B Preamp Output Retum Side 2 (26 T5(38,39) {ntrmal ;
IAB . JI0 , 40 PAOUT.SA(I) IR Ch.5 Det.A Preamp Output Side 1 26 TS(40,41) togrnal i
1A 10 | 41 PARTNSA(1) IR Ch.$ Det.A Preamp Oulput Retum Side | % 7y TS(4041) itutgrnal i
A8 | Jio . 42 lPaoUTSAQ) IR Ch.5 Det.A Preamp Output Side 2 26 TS(42.43) intgrmal :
IAB | J10 | 43 PARTNSAQ2) IR Ch.5 Der.A Preamp Ouiput Retum Side 2 2% T8(42.43) Intpmal |
A8 10 44 iPAOUT.SE(I) IR Ch.5 Det.B Preamp Output Side | 26 TS(44,45) {intemat 3
IAB 1 )0 | 45 [PARTN.SB(I) IR Ch.5 Det.B Preamp Output Retum Side 1 % T5(44,45) {nternal i
1A8 l no , 46 PA OUT.5B(2) IRCh.S Det, B Prelmp Oulpul Slde 2 » 26 T8(46,47) 3' }
tA8 o ; 47 I’A RTN.5B(2) IRCh.$ Der.B Preamp Output Relum Side 2 26 TS(46,47) ;lnnrmal
1A8 i Jlo . 48 l:(‘AL SMLIR(I) Eleclromc Calibration IR Ptelmp Side | %6 Single :lnl-:mnl i
1A8 Lo 49 I:(‘AL SMLIR(2) Electronic Cnllbn 'on IR Preamp Slde 2 26 Single {Intgmal :
1AB ' Ji0 S0 KEY Key {ntgrmat i
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Module | W | Pin# Signal Name Signal Description Wire Size Wire Type Signal Type iCD Para.

1 : i . T
! : (ch) : Reference
: i I e i s .. - o i

1AB L1 HIOV.VIS) +10V Visible Preamp No.i_ T T0.2) lsn,‘ Visible +10V Disable Po3ss)

1A8 i . 2 -6V.VIS -6V Vulble Preamp No.| 26 T(1.2) 'Inlfmul ‘

1A8 . JHE T3 HI0V.VIS2 +10V Visible Preamp No.2 T34) IS/, Visible +10V Disable ; 3553

I1A8 Cn : 4 -6V.VIS2 -6V Visible PreampNo.2 T(3.4) Imgmal :

AR s sv.vIs3 +10V Visible Preamp No.3' T8 'S/C, Visible +10V Disable L 358

1AS coa 6 -6V.VIS] -6V Vmble Preamp N No 3 T(5,6) ||mcmal '

1A8 LLE :*IOV‘VIS.‘I +l0vV Vmble Prelmp N 4 T(7.8) ;S/q’ Visible +10V Disable : 3553

1A8 LU | ;-6V.VIS.4 -6V Visible Preamp No.4 26 T(18) |Im¢mal |

1A U9 HIOV.VISS +10V Visible Preamp No.5 e T(9,10) [SC. Visible +10V Disable [ KX X

1A8 i, 10 6V, VISS -6V Visible PreampNo.5 26 T(9.10) Hntermal ; ,

IAB | JI1 L1 IOV.VISG +10V Visible Preamp No.6 26 T(1,12) iS/C, Visible +10V Disable P 3583

1A8 . JIL . 12 -6V.VIS6 -6V Visible Ptumn N06 o 26 T(1,12) Imemal i

IAB © 5l 13 [+10V.VIST +10V Visible Preamp No.7 72 B ({EX 7)) 'S/C, Visible +10V Disable 3553

1A8 P M eV.VIST 6V Vmble Prelm__p No.7 26 T(13,14) ;Inlu:mal :

1A8 i : 15 !+I0V.VIS8 *IOV Vlstble Prelmp No 8 26 T(15,16) iS/G'. Visible +10V Disable 31553

IA8 nm 16 1-6V.VIS8 -6V Vmble Prnmp N_o_!_ o %6 T(15.16) Intemal i

1A8 mion Unused o Intemal

1A8 M8 62VIRND -6.2V1 IR Preamp Side | u Single {Intermal :

1A8 nm 19 -IOVIR2AN -10V2 IR Preamp Side | o Single . temal f

1A8 M0 62VIRN2) -6.2V1 IR Preamp Side 2 2 Single inernal .

1A8 moo2t loviray -10V2 IR Preamp Side 2 4 Single ‘Intemal :

1A8 N 22 +1SV.BIAS(Y) +15V BiasSide | u Single Intemal i

1A8 HY 23 C+ISV.BIAS(2) +ISV BissSide2 T Single ‘Intemal .

1A 311 . 24 IOV.REFIR() . +10V IR Ref Side | e Single injemal E

1A8 . o2 :+|0V.REF,IR(2) +10V IR Ref Slde 7 26 Single sinterual !

1A B % Unused Infernal ;

7Y S [T 1] Unused o - internal !

1A8 il |’ 28 |-3V.REF.1 -3V Thermistor RefNo.1_ 24 Single i infernal ]

1A8 oo 29 3V.REF -3V Themnslor Ref Nol s S Single {injemal |

1A8 w30 ~IV.REF2 -3V 'n\enmslor Ref No. 2 L A ~ Single iIntemal

1IA8 ' JH G 31 3V.REF2 -3V Thermistor RefNo2 Lu Single jinternal I

7Y S T A AL T +10V.1 IR Preamp Side 1 Single |Interma |

1AS | U5 33 LHIOVIR() +I0V.2 IR Preamp Side 1 u Single :Iniernal !

IA8 M 4IOVIRI(2) +10V.1 IR Preamp Sid Sld: 2 L u Single ;Imcmal i

1A8 | 35 KEY Key o 'Injernal i

IA8 ;o 36 5'0 10V.IR.2(2) +10V.2 IR I’ulmp Slde 2 o u Single Infemal i

1A8 I IR ¥ A Unused = - ;Infemal i

FX IS TTR I Unused I Injernal :

VYR T Unused T linjernal ]

1A8 R LI [ | Unused U 1 Ilnuemal i

1A8 coan 41 | Unused R llnuemal i

A8 1l 42 ! Unused {Injemal {

1A8 Lo 4 Unused |intemal l

1A8 Unused _ !Imemal :

1A8 {an 45 g Unused o o {Injemal i

lag | 46 'GROUND Elecuonu;: Module € Ground_ Single {Injeral i

A8 u1 | 47 [GROUND Electronics Module Ground BN Single iInjemmal I

1A8 Il 48 GROUND Electronics Module Ground 4 Single {Injernal i

tA8 il 49 KEY key o . iinjernal i

1A8 iy so iGROUND Electronics Module Ground 4 Single IInjernal !




 Wire List nent 8175726-
|
Modute Jn Pin# :Signal Name Ei;nll Description Wire Size Wire Type ISignal Type ! 1CD Para.
» : ‘ : (AWG) i I Reference
1A8 ; n i 1 KEY ] Key ) -llilemal i
1A8 | uz2 o2 JV.SCAN.RTN(S) 9V Scan Relunl S_lgl_e_l (Nnt Used) 20 Single llrlernll i
:2: ;3 HHVTLMA) +llVTelemelrySupplySldel(VTllI’A) u Single i i :
ce . 4 Unused ) Interval
1A8 l m s +9V SCAN(1) +9V Scan Supply Sldel(V9|’A) 26 Single gIr-lemll :
A8 Loz e +7TV.SCAN.2(1) +7V2 Scan Supply Side | (VIPYA) 20 Single Hermal )
LI -8V.TLM(1) -8V Telemetry Supply Side | (VT8MA) u Single “Intemal :
1AB 912} 8 9V.SCAN() -9V Scan Supply Side 1 (VOMA) 26 Single internal i
A8 JI2 | 9 'RESERVED Reserved ) iItermal !
1A8 | 312 © 10 lea0v.TLM() +40V Telemetry Supply, Paich Heater Side 1 (VT40PA) % Single Imemal
fA8 . )12 [ 1l RESERVED Reserved T ’ o
1A8 ; 12 i 12 ; |Unused o ;lmemal '
e g i o Unused ’ !
i i , o _ 'Iiternal .
a8 o2l ogg Unused firm :
| : nuse: {internal |
1A8 m iogs ! Unused v :
as | n2 : nise T jIndcmal i
5 © 16 PSSYNC() Power Supply Sync Side | (Syncl) 26 TS(16,33) Infemmal
(X N 7 I | 2 Unused T T 'In
i : ! used SO R ‘Intemal
a8 iz !log Unused (1
ins ; ; ; ] o ;Ingernal
A Com ; 19 i+TV.SCAN.I(]) +7V1 Scan Sup_ply Stde 1 (V7PXA) 20 Single |ilnflc:mal
-1A8 , m .20 : HITV.TLM(I1) +7v Telemetry Supply Side 1 (VT|7PA) 24 Single Inhemal :
1A8 ;M2 | 21 HITV.ELE(D) +17V Electronics Supply Side 1 (VI7PA) 20 Single *Ingermal ;
IAB 1 412 | 22 L48VELEX)) +8V2 Elcctronics Supply Side [ (V8PYA) 20 Single Intemal ?
::‘\: LA I Unused . Cinjemal '
P2 U LVELEG) -17V Electronics Supply Side | (VITMA) 20 Single “Infermal f
1A o2 |2 lavELE() -8V Electronics Supply Side | (VAMA) 20 Single tInfemal i
1AB i 112 | 26 RESERVED Reserved N g !
! i i eserve: luuemal
A8 | 212 | 27 RESERVED Reserved '
i i . eservel 1 lngemal :
a8 opz ! g ! Unused - T ! :
H ! ; ; . llntemai :
(U TP BT Unused :
' . : .Inuemal :
1A8 n2 30 ¢ Unused ;
: ‘Internal H
::: : .::; 31 PWRSPLY.TMP Power Supply Temp (PS THM) 26 Single !Invemal |
s 3n Unused . o
’ ‘pe - Ry . Internal
1A8 N2 33 PSSYNCRIN(D Power Supply Sync Retum Side 1 (SyncR1) 2 T5(16,33)  njemal '
IA8 $12- 34 GROUND Electronics Power Retum (P.RTN) 20 Singlc Intemal !
A8 11235 4BVELEN() +8V|l Electronics Supply Side | (VBPXA) 20 Single {njernal !
1AB . J12 . 36 +28V.SCAN(I) +25V Scan Motor Side 1 (VISPA) 2% . T(36,40) "taernul 1
IAB . 2 - 37 TM2VELE() +12V Electronics Supply Side | (VI2PA) U Single “Internal :
::‘a L 3 l+sv.ELE.3(|) +8V3 Electronics Supply Side | (VBPZA) 0 ] Single ‘Imemal I
. i 39 Unused T i
B 1 H —— - l l
18 ozl a0 ‘-zsv SCAN(I) -25V Scan Motor Side i (VISMA) % T(36,40) “’::::u
1A8 . 512 . 41 IGROUND Elcctronics Power Retum (PRTN) 20 Single emal
e ! oa | Unused T T s I
A8 i om o4 Unused” o el
1A 2w ndemal
IA8 { n oy oas =|"mml
IA8 | 112 | 46 GROUND ‘Sing! o
a8 o2 oa |3V REF.I o sfng: i
A8 {2 ’ “ { _ Single !Imemal
Y R P I i ol
1A8 JI2_. S0 IKEY Co i ;
Intemal
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Module [ J¥ | Pin# Signal Name Eigl_ul Description Wire Size Wire Type iSiﬁll Type : ICD Parn,
: i (AWG) i ] Reference
T SRS [} I 'WBDATA(I) Wideband Serial Data Side 1~~~ RGS8AU Coax(Center) ;S/(,Widchand Data 353
1A8 N3 2 WBDATART() Widcband Serial Data Retum Side | RGSSAU Coax(Sheild)  S/C, Widcband Data : 353
: ; e o i
: [ 1 ! H
; ; - . i i
N | 1
Cd i
L : - | g
P - - ; a
SR : :
! R - ] i
S ; ’;
. 3 0 l |
, : ; ; .
i : : I :
SR : s
Lo - !
i . H
: ; i
: | ;
: ; ;
L0 .
A ST |
L .
L _— |
: ; S - L 1
: o i
! ' i - ; :
i : | - e o ! !
i l ' ——— - - i
oo - - |
| ! : s - '
. — - |
S . o ] !




r Wire List

! nent 8175726-
i
Module J¥ | Pin¥ fﬁgml Name Signal Description Wire Size Wire Type |Signal Type ; 1CD Para.
. ; (AWG) i . Refevence
A8 J14 |1 KEY Koy } i :
1A8 ; 4 ;2 DATARDY.i(1) Proportional Commu_nd_ Q_avll Rudy Slde | Single iSIC, Proportional Command 35.13
1A8 il ' 3 ;DATA.RDYA 1(2) Proportional Command Data Ready S Slde 2 Single ;SIC. Proportional Command ' 3513
1AB P44 SCOLK.I) Propartional Commlnd Slm!!e Side ] Single :S C, Proportional Command : 35.13
1A8 Cdd4 s SCCLK.(2) Proportional Comml_nji Strobe §_lde 2 Single 'S C, Proportional Command ; 3513
1A8 . JH4 ;6 SCDATAM) Proportional Command Data Side | Single -S{C. Proportional Command 3503
1A8 4 7 .SCDATA.I(2) Proportional Commlnd Dn Slde 2 Single {SIC, Proportional Command ' 3513
1A8 J4 - 8 GROUND Proportional Coml'nll_ld Relum Single :84C, Proportional Command 3513
1A8 J4 9  CALEN.I Auto B.B. Calibrate Enll_:lo L Single _SIC, Pulse Command ; 3512
1A8 ju .0 !(‘ AL.DIS.| Auto B.B. Clllbnle  Inhibit Single SlC Pulse Command ' 3512
1A8 Ji4 1 11 PATCILONLO.I Patch Temp Cmmol ONLOW Single jS C, Pulse Command . 35.1.2
1A8 4 1 12 PATCHAILL Patch Temp HIGH Selecl ) Single :SIC, Pulse Command . 3512
1A8 , 4 13 PATCH.OFF.I Patch Temp C Conlml OEF Single ‘SIC, Pulse Cominand 3512
IA8 4 . 14 EASTI Space Look EAST Sinjgle .SIC, Pulse Command ; 3512
1A8 Jd ’ 15 WEST.I Space Look WEST Single :8{C. Pulse Command . 3512
1A8 . J14 16 SCANRSTI Scan Reset o Single .SIC, Pulse Command 3512
1A8 i JM 1 17 NORMFRST.) Nonnal Frame Stan =~~~ Single SIC, Pulse Command 3512
A8 © JI4 ' 18 PRTYLFRST. Priority | Frame Stant Single 'SIC, Pulse Command 3512
1A8 R LL R L EPRTYZ.FR‘ST.I Priority 2 Frame Start. .~ Single 'SIC, Pulse Command 3512
1A8 Ji4 20 iS'I‘AR.FR.ST.l Star Frame Start =~ . Single iS C, Pulse Conumand 35.1.2
1A8 i )14 . 21 :BIAS.ON. Detector BiassON N ~ Single 1SIC, Pulse Commnand 3512
1A8 ¢ 4 22 [BIAS.OFF.1 Detector Bias OFF ~ Single ls C, Pulse Command 35102
1A8 [T} l 23 IRMR CMD. 1 MC Rln!,e Selecl HIGH . Single !S C, Pulse Command 3512
a8 g | ox '2MR.CMD. | IMC Range Seiect LOW  single ISIC. Pulse Command 3512
1A8 ¢ 414, 25 CELSEL) Coherent Ervor lnl_e_gn_!o_t_ QN Single Sl(‘ Pulse Command 35.12
1A8 ; Ji4 | 26 CMDRELAY.RTN Command Upl!_! Retum Single |S IC, Pulse Command 3512
1A8 ; 314 ;27 .CMDRELAYRTN Command Unit | Relum Single ISAC Pulse Cominand 35.1.2
1A8 L} ! 28 !CHASSIS.GND Chassis Gtound i Single {SIC, Widcband Data 353
1A8. . 514 ] iWB.DATA.RT( 1) ) W:dcbmd Coax Sh_[eld Sgde v Single iS IC, Wideband Data 353
1A8 ' )4 30 :AELSEL. Coherent Elrof Integrator O OFF Single iSIC, Pulse Command 3542
18 i ! n Unused i isic
A8 a4 o3 Unused o islc |
1A8 ' 4 13 ' Unuscd SIC \
1A8 ¢4 M Unused o . SiC |
1A8 L) 3 Unused e .SIC :
a8 Lo o6, Unused ; ) isic
1A8 se o3y Unused isic
1A8 ne ol Unused B sic
U I TR Unused o siC
1A | 14 40 Unused o SIC
1A8 mloa g Unused ) ] sic
1A8 | a2 Unused } sic
1A8 Ji4 443 Unused SiC
1AB 4 4 Unused SiC
1A8 Jl4 45 l Unuud sic
1A8 e |46 Unused ’ ) siC
1A8 ns o4 | Unused T SiC
1A8 na j 48 Unused - - s
1A8 JH 49 EKEY Key ) SiC
IAS 4§ s0 Unused S - - siC
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Moddle | J# | Fink Signal Name Signal Description Wire Size Wire Type TSignal Type T ICD Para.
: ' i (AWG) i i Reference
| i - AT i

A8 | NS | 1 KEY Ky T T Isic :
1A8 ; ns | 2 | AOCESEL(H IMC Unit Select Instrument Side | 2 Single ESIF. Image Motion Compensation 3542
1A8 Cns ; 3 .AOCESEL(2) IMC Unit Selecl Inslmmenl Side 2 26 Single Sll‘ limage Motion Compensation : 3542
IA8 , Jis | 4 GROUND IMC Unit Select | Remm Instr Side | 26 Single ,S/r lmage Motion Compensation 3542
1A8 JIs © 5 GROUND IMC Unit Selgcl Re_lum lmlr Slde 2 26 Single IS/l‘ Image Motion Compensation i 3542
1A8 s ;6 EWIMCI - E-W Scan Compensation !NR Ullll | 2% TS(6.7) S/F lmage Motion Compensation ! 3542
1A8 315 . 7 fliW.lM(‘.RT,l E-W Scan Compensation R R:lum INR Unit | 26 TS(6,7) iSlK‘ finage Motion Compensation : 3542
1A8 s v 8 ;F.W AMC.2 E-W Scan Compenullon INR Uml 2 26 T5(8.9) ‘SIK.‘ Image Motion Compensation ! 3542
1A8 ns : 9 EW.IMCRT2 E-W Scan Compensation | Reium INR Unit 2 26 TS(8,9) ‘SIC Image Motion Compensation i 3542
1A s i 10 NSIMCH N-§ Scan Compensation INR Uml 1 26 TS(10,11) ISAC. Image Motion Compensation : 3542
1A8 s .} I 'NSIMCRT N-S Scan Compensation | Relum INR Unit § 26 TS(10,11) Slﬁ‘ linage Motion Compensation i 3542
1A8 s 12 NSIMC2 N-8 Scan Compensation |1 lNR Uml 2 26 TS(12,13) ,Slf finage Motion Compensation : 3542
1A8 5. 13 NSIMCRT2 N-S Scan Compensation R Relum INR Unit 2 26 TS(12,13) 1SK‘ Image Motion Compensation . 3542
1A8 5 ¢ 14 EW.DIRECT(I) E-W Direction Instrument Side I 26 Single SK‘ Scan Status : 3544
1A% IS 15 EW.DIRECT(2) E-W Direction Instrument Side 2 26 Single SK‘ Scan Status 3544
1A8 Jis 16 'EWSLEW(]) E-W Scan/No Sun Ins(mmem Side 26 Single 'SJC Scan Status 3544
1A8 s 17 EWSLEW() E-W Scan/No Scan Instrument Side 2 2 Single ISIC Scan Status 1544
1A8 Js @ 18 NS.DIRECT(1) N-§ Dlrecnon lmlmmenl Slde i ) 26 Single -S{C Scan Stalus. 3544
1A8 . 415 19 NS.DIRECT(2) N-§ Dnrecnon lmtmmem Slde 2 26 Single :8{C, Scan Status ; 3544
JA8 ; 1s i 20 .NSSLEW(H) N-§ SclnINo Scln lnslmmcnl Slde v 2% Single Sl(‘ Scan Status 3544
IA8 ns . 21 NSSLEW(2) N-S Scm/No Sun lmlrumem Slde 2 26 Single SlC Scan Status . 3544
1A8 Cis o l/\O(‘I:',RISQ. 1) 26 Single IS{(‘ Mirror Position . 3543
tA8 [ b | 23 ;AOCE.REQ.I(Z) 26 Single SlC Mirvor Position ; 3543
1A8 Hs | 24 [ACCEREQ(}) oq Rquesl Ellg INR 2 Inslr ] 2 Single ,SIC, Mirror Position ; 31543
1A8 05 | 25 AOCEREQ2(2) Mirror Position Request Flag INR 2 Instr 2 2% Single IS{(‘ Mirror Position } 3543
1A s 26 (AOCESTB.N(I) i n Request S Sltobe INR 11nste | 26 ~ Single {SIC, Miror Position | 31543
1A8 ; 1S 27 %AO(‘ E.STB.1(2) Mimor Position Request S Sltobe INR | Insts 2 2 Single SIC Mirror Position l 3543
1A8 ;415 28 AOCESTEX)) Mirsor Position Request Slrobe INR 2 Instr | 26 . Single |SIC Mirror Position E 3543
1A8 s ‘ 29 : AOCE.STB.2(2) Mirror Pomlon Request § Slro INR 2 Instr 2 26 Singl_c .S(C Mirror Position l 3543
1A Jis : 30 ;AOCE.ADDR.} Mirvor Po ion Data INR S|d 26 Single IS!C Mirror Position . 3543
1A8 s ;31 AOCE.ADDR2 Mirvor Posit a INR Side 2 26 Single ES_IC. Miror Position i 3543
1A8 1Hs 1 32 (FRAME*(1) aneINn Frame INR 'de l 26 Single ,SIC Scan Status ; 3544
1A8 JIS . 33 KEY Key o “SIC
IA8 | 415 | 34 IFRAME*(Q2) Frame/No Frame INR Side 2 _ % Single S{C. Scan Status 3544
1A8 poAs 35 STAR.*(f) SllrINo Star INR Su!e I . 2 Single S(C Scan Status 3544
A8 1S | 3% |STAR'(Q) Star/No Star INR Side 2 26 Single IS/C, Scan Status L 3544
1A8 s L » |/\0(‘!5 DATAI(I) udc Data I_NR__I_ Inslr t 26 Single S/C. Atitude Data 3541
1A8 . s 138 AOCE. DATA 12) S!m:ecnﬂ Al lude e Data INR T lnslr 2 26 Single S/C, Attitude Data 3541
1A8 s : 39 ‘!AOCEADATA.I(I) |Spacecraft Atit Amlude Data lNR_g ]_n_slr [} ) 6 Single S/C, Attitucle Data 3541
1A8 | ns i 40 |AGCEDATA2(2) Spacecraft Amtitude Data INR 2Instr2 ‘Single S/C, Attitude Data 3540

1A8 s ’ 41 {AOCE.CLK.I(1) ude Clock INR 1 Instr 1~ Single $/C. Auiitude Data 3541
1A8 v 315 1 42 iAOCE.CLK.W2) Clock INR | Instr 2 ~ Single S/C, Attitude Data 354.0
1A8 j1H] ' 43 JAOCECLK.2()) Spcepnﬁ Ammde Clock INR 2 lnm L . 6 Single S/C, Auitude Data 3541
1A8 i JI5 . 44 AOCE.CLK.2(2) Spacecraft Attitude Cle Clock INR Instr 2 2% Single S/C, Attitude Data 3544
1A8 } ns ‘ 45 !TMNG.GATE.I(I) Spacecraft Au_uuig Til mg_Glle INR I Instr] % _ Single $/C, Attitude Data 354.1
1A8 iJs i 46 TMNG.GATE.I(2) ’ Spu;g;uﬂ Attitude Timing Gate IBBJ Instr2 2 ~ Single §/C, Auitude Data R 3541
1A8 ' NS+ 47 :TMNG.GATE.XD) Spacecraft Attitude Timing Gate INR 2 Insirl _ Single S/C, Attitude Data . 3541
LA8 L] ' 48 TMNG.GATE.2(2) S ﬂ Almude le Timing G Glle INR 2 Insts2 _ Single §/C, Auitude Data 354.1
1A8 | IS ' 49 ;GROUND INR Unit | Retum__ C i _ Single {§/C. Atttude Data i 3541
A8 s | so |GRounD INR Unit 2 Retum _ Single IS/C, Atttude Data 3.54.1

!
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¥ Wire List nent 8175726-
Module - J¥ ' Pin¥ Egignnl Name ﬁ;nll Description Wire Size Wire Type lSannl Type | IC-I') Para,
' i : (AWG) I ! i Reference
i . : L e s e an . R 1 i
1A8 Lot g 1 SCN.CURY.T(I) N-S Motor Current Telemetry Side | 2% ~-TS(1,18) 'Ingem-l ,
1A8 © 16 . 2 KEY Key o | Intemal ! ;
1A8 i J6 ‘ 3 EWXLPO2) E-WXi Prump Outpul Slde 2 26 TS(3,4,20) !Im:emll
1A8 1 Jl6 . 4 EW.XLPORQ) E-W X1 Preamp Output Retum Side 2 26 TS(34,20) {Iernal :
1A8 N6 . 5 EWXLPO(I) E-W X1 Preamp Output Slde P 26 T8(5,6,22) Intemal .
1A8 ' Jle . 6 EWXILPOR(N) E-W X1 Preamp Output Rel Retum ! Slde 1 26 TS(5,6,22) E' 1 .
1A8 : e 1 SCN.CURX. K1) E-W Motor Cusrent Telemelry Slde i 26 : TS(7.8) slnlemal :
1A8 - Hé6 ' 8  SNCURX.TR(I) E-W Motor Cunenl it Telemetry Relum Side 1 26 T8(7.8) femal ;
IA8 316 . 9 SCNCURXT(2) E-W Motor Current Telemetry Side 2 26 TS(9,10) Internal ,
1A8 46 © 10 SNCURX.TR(2) E-W Motor Cumnl  Telemetry Relum Side 2 r TS(9 10) :Internal : 8
1A8 . 6 i MoL(l) Motor Overload Slde 1 26 Single ;S{C, Motor Overload ; 3552
1A8 i Jl6 , 12 EW.X128PO.R(2) E-W X128 Prelmp Ompm Relum Side 2 26 TS(12,13,29) glr‘lcmnl '
1A8 . 1o 13 EW.X128P0O(2) E-W X128 Presmp QMPI!!»SI_‘G 2 26 T§(12,13,29) }Imcmal
A8 ' Jl6 14 EW.XI28POR(1) E-W X128 Preamp Output Retum Side 1 26 TS(453) I 5
1A8 o M6 1S EW.XI28PO(1) E-W X128 Preamp Output Side § 26 TS(14,15,31) Inlemal ‘
1A8 , ne 16 Unused o Iquemal :
1A8 , 6 . 17 SCN.CUR.Y.T(2) N-S Motor Current Te|eme|ty Slde 2 26 T8(17,33) {Internal l
1A8 il ' I8 SNCUR.Y.T.R(1) N-S Motor Current Telemetry Relurn Side | 26 TS(1,18) !Im temal !
1A8 . Jie . 19 ¢ Unused e Ilr_temal
1AB , 16 20 EW.XL.POSH(2) E-W XI Prelmp Oulpul Shleld Slde ) % - T$(3.4,20) {Intemal .
1A | 516 21 NS.XLPOSH(Q) N-§ X1 Preamp Output Shictd Side 2 2% TS(2137,38)  jlatemal i
1A8 . )6 22 EW.XLPOSI() E-W X1 Preamp Output Shle!d Side ) 26 — TS(5.6,22) iintemal .
A8 1 016 | 23 INSXIPOSH(I) N-S X| Preamp Oulput Shicld Side | % T5(23,39,40) ligtemal ‘
1A8 i ne | 4 Unused' T R ] Intemal :
IAB ' 316 © 25 'SCAN.V.ON() Scan Voliage ONSide } %6 Single itpternal ;
1A8 CoJe 26 ' Unused o ‘Iyternal i
TV T ; 27 'MoLQ2) Motor Overload Sids 2 26 Single SIC, Motor Overload b 3552
1A8 . Jie 128 NSXI128PO.SH(2) N-S X128 Pfeunp Oul_pul Shleld S:de 2 26  TS(28.44,45) -Inlcmal !
1A8 e~ 29 ‘EW)\ 128P0O.S11(2) E-W X128 Preamp Output S_hleld Slde 2 26 T TS(12,13,29) 'Intemal :
1A8 JI6 | 30 NSXIZBPO.SH(I) N-S X128 Preamp Output Shicld Side | 26 | T5(304647) Intcrnal !
1A8 16 31 . EWXI128POSHK(I) E-W X128 Preamp Output S! Shleld Side 1 26 - TS(14,15,31) Igtermal !
1A8 ¢ e ' 12 e Unused o ilmc:mal ‘
IA8 - Jl6 | 33 SNCURY.TR(Q) N-S Motor Current Telemetry Retum Side 2 % T8(17.33) Intemal :
1A8 e M i Unused . laternal :
1A 16 | T3S | Unused ) Istermal ;
1A8 . Jle I 36 Unused L o ) iintemal
1AB L Jle 1 37 NSXIPOQ) N-S X1 Preamp Output §i % T5(21,31,38) Istemal :
1A8 11 38 ENS.XI.I’(.).R(2) N-§ X1 Preamp Output Reiu 2  T8(21,37,38) Istemal X
1A8 i e l 39 NS.XLPO(}) NS XI Preamp Output Side ) N % T8(23,39.40) I?lemal i
1A8 ;e 40 iNS.XL.PO.R()) NS XI Preamp Output R Relurn Slde l ) 26 | T8(23,39.40) Iternal '
1A8 ; 316 1 41 SCAN.V.ONQ) Scan Voltage ON Side2 26 ] Single latemal ,
1A8 i 116 i 42 SCANN.UP2) Scan Not Up Slde 2 26 Single letemal
1A8 f Jt6 1 43 SCANN.UP(I) Scan Not Up Side | B 2 Single ! Internat
1A8 i 6 44 NS.X128POK(2) N-S XIIB Prgamp _Qu_tpu_t §|de_} ) %  TS(28,44.45) itatemal
1A8 ;e [ 45 éNS.XINI’O.R(Z) N-S X128  Preamp Output Retum Side 2 26 TS(28,44,45) ‘:Iuiemal
IAB 1 )16 | 46 INSXI128PO(1) N-S X128 Preamp Output Side | 26" _ TS(30,46,47) iInternal
tA8 : e | 47 iNS.XIZBPO.R( ] N-S X128 Prcamp Ouiput Retum Slde I 26 TS(30,46.47) 'internal
1A N6 | 48 ’ Unused - ) Tatcrnal
1A8 v He o 49 Unused e o i |
1A} J16 | 50 KEY Key “Iternal

151




Imagers Wire List

ocument 8175726-

Module ’ J# | Pin# Signal Name Eignnl Description Wire Size \-Vi—r:?ype ls_ign-l Type ] ICD Para.
; : ! (AWG) ! | Reference

A8 N7 1 EWIMCSTR() E-W IMC Select Test Side | T Single ilternal, Servo (Scan Comp) ! 3414
1A8 2 KEY Key ] o L {igiemal ;

1A8 | n1 ' 3 EW.IMCS.TP(2) ) E-W IMC Select Test Side 2 26 Single 'Imemal Servo (Scan Comp) : 3414
IA8 S 4 ;EW.FPCMI’.TI'( }] E-W Fixed Pattern Compensation Test Side | 26 ) Single Iulemal Servo (Scan Comp) ‘ 3404
1A8 SN s EW.FPCMP.TI(2) E-W Fixed Pattem Compensation Test Side 2 . Single llnlemal Servo (Scan Comp) : 3404
IA8 1, 6 'ORTI 1OG.TR(I) Orthoganality 1 Tesl Side 2% Single 'll-'lenul Servo (Scan Comp) 34.14
1A8 7 7 ORTHOG.TPQ2) Orthoganality Test Slde 2 26 Single ,llnl:mal Servo (Scan Comp) \ 3404
1A8 ni 8 EW.DACO.TP(I) E-W DAC Qutput’ Tesl S|de l A . _ Single ‘Iatemal, Servo (Scan Comp) ' 3414
1A8 . w9 :EW.DACO.TP(Z) : E-W DAC Output T Tesl Slde 2 26 Single |llplemnl Servo (Scan Comp) : 34.14
1A8 LT ;NS.IMC,SATP(I) N-S IMC Select Tesl Slde I % | Single -Iaplem-l Servo (Scan Comp) . 34.14
1A8 cm | 11 NS.IMCS.TP(2) N-8 IMC Selecl 'l'es| Slde 2 26 Single Iqlemnl Servo (Scan Comp) ! 3414
1A 1 7 .n -NS.FPCMP.TP(I) N-S Fixed Pluern Coml_)enslmm Test Slde | 26 Single Iatemal, Servo (Scan Comp) ! 3414
1A8 ! n , 13 (NS.FP(‘MP.TP(Z) N-S Fixed Pmem Com, llOl'_l»Te'il Side 2 %6 Single ;lmemal. Servo (Scan Comp) 1 34.14
1A8 ; 311 . 14 NS.DACO.TR(I) N-§ DAC Oulpnl Test Slde I 6 Single {lntemal, Servo (Scan Comp) ! 3444
1A8, JIT 15 NS.DACO.TP(Q2) N-§ DAC Outpmt Tesl Slde 2 26 Single iIlptemal, Servo (Scan Comp) , 3404
1A8 m : 16 "EW.CACL.TP(1) E-W Compcnzled Mdfen Clock Test Side | 26 Single flnlemal. Servo Clocks ! 3414
IA8 N7 17 EW.CACLTPQ) E-W Compenuled Address Clock Test Side 2 26 Single ;Imemal. Servo Clocks : 3404
1A8 nro 18 NS CACL.TR(1) N-§ Compensated Addreu Clock “Test Side | 26 Single _Ipternal, Servo Clocks : 3414
1A8 LI L NS CACL.TP(2) N-§ Compensated / Addren Clock Test Side 2 26 ~ Single élmlcmnl. Servo Clocks l 34.04
1A8 . " 20 I NS.CLK(1) N-8 Clock Test Sldc | 26 Single ‘Itemal, Servo Clocks : 3414
1A D N7 21 TNSCLKQ) N-S Clock Test Side 2 26 Single {Ijternal, Servo Clocks | 3404
1A8 m 2 T EW.CLK(I) E-W Clock Test Side | 26 Single ilnlcmul. Serve Clocks i 3414
1A8 L jT EW.CLK(2) E-W Clock Test Side 2 r 3 Single .Inptemal, Servo Clocks. 1 34.14
1AB 1 1T 24 EW.TESTIN(G) E-W Test Side | o 2 TS(24,25) ‘Ipermal, Servo (For Bode Plots) ) 34.04
1A8 : H1 ;25 EW.TESTRT(1) E-W Test Retum Side 1 2 TS(24,29) 'Inlemal Servo (For Bode Plots) 3414
1A8 T 26 fEW.'I'l:'ST.INﬂ) E-W Test Side 2 26 T5(26,27) [Ihlemnl Servo (For Bode Plots) ‘ 3414
1A8 N1 21 .EW.TESTRTQ) E-W Test Return Side 2 2% TS(26,27) iIntemnal, Servo (For Bode Plots) ! 3444
1A8 728 EW.TESTHD) E-W Test | Sided 2 T5(28,29) Internal, Servo (For Bode Plots) x 3414
1A8 o7 29 EW.TESTLRT(Y) E-W Test | Retum Side 1 26 TS(28 29) Internal, Servo (For Bode Plots) : 3404
1A8 CONT . 30 EW.TESTH2) {E-W Test | Side2 26 TS(30,31) ! i, Servo (For Bode Plots) ! 3414
1A8 | N7 . 31 EW.TESTLRT(2) |E-W Test | Retum Side2 26 T5(30,31) i Intemal, Servo (For Bode Plots) ! EERR
1A8 N7 32 KEY Key S _ bntemal

1A8 : m I‘ 33 ,GROUND !Eleclronics Module Ground 26 Single Intemal, Scrvo ; 3414
1A8 : n1 ; kL] "EWATESTZ( 1) ;E-W Test 2 Side | o 26 TS(34,35) imlemal, Servo (For Bode Plots) ; 34.14
1A8 P | R ;EWATESTIRT( n {E-W Test 2 Return. Side l 26 TS(34,35) {Intemal, Servo (For Bode Plots) ' 3404
1A8 n? 36 EW.TEST22) E-W Test 2 Side 2 ] 26 TS{36 37) ‘tmtemal, Servo (For Bode Plots) x 3414
1A8 7 37 EW.TEST2RT(2) E-W Test 2 Paum Slde 2 - 26 TS(36 37) ! intemal, Servo (For Bode Plots) ; 34.14
IA8 N7, 38 NSTESTIN(D N-S Test Side 1 26 TS(38,39) §, Servo (For Bodc Plots) i 3414
1A8 ; n? . 39 NS.TEST.RT(D) N-S Test Relum Slde l 26 TS(38,39) {nternal, Servo (For Bode Plots) ! 3414
1A8 P ;40 ‘NS.TEST.IN(2) N-S Test Side 2 ) o % TS(40,41) iIntermal, Servo (For Bode Plots) | 34.14
1A8 | )17 | 41 INSTESTRT(2) N-§ Test Retum Side 2 26 7T TswoAn 'Intemal, Servo (For Bode Plats) ' 34.14
1A8 x n? ' 42 'NS TESTHT) N-§ Teﬂ I Slde 1 2 TS(42.43) Intemal, Servo (For Bode Plots) 3404
1A8 W 4 'NS TESTILRT(I) N-S Tesl 1 Relum Slde I 26 _ TS(42,43) Internal, Servo (Fos Bode Plots) , 34.14
1A8 I M NS TESTI(2) N-§ Tesl 1 Slde 2 B % TS(44,45) [nernal, Servo (For Bode Plots) ! 3414
1A8 i nr ;4 lNS TESTI.RT(2) N-S Ten 1 Re!um Slde 2 26 TS(44 ,43) {ntemal, Servo (For Bode Plots) ! 34.14
1A8 | JI7 . 46 :NSTEST2() NS Tes2Sidel 26 TS(46,47) 1, Servo (For Bode Plots) | 3414
1A . " ! 47 §NSLTEST 2.RT(1) N-S Test 2 Relum Slde I o 26 TS(46,47) i:mlt:mal. Servo (For Bode Plots) ’ 3444
1A8 | n ! 8 NS.TEST2(2) N-S Test 2 Sldc 2 26 TS(48.49) i jntemmal, Servo (For Bode Plois) : 3414
I1A8 'l n : 49 ENS.TESTZ.R'I‘(Z) N-S Test 2 Relum Slde 2 26 TS(48,49) ; Internal, Servo (For Bode Plots) : 3414
1A8 )7 ' S0 'GROUND Electronics Module Ground 26 Single ifnemal, Servo ; 34.14




“or Wire List
: ment 8175726-
Modul : H Si - (
e : JN i Pin¥ :Slgnll Name Sigeal Description e |
| | : re Wire Type lm‘ype ™" 1CD Pars
IA8 LT I ! .
e . | TeRvisLeRE VIS Chit Deq i Pre LBF Testpoint - ! l Reference
. s L 2 ITRVISLADC vis - $5C f doo (Visi '
A8 | ong ! 3 ITPVISLPRE Ch.1 Det.| A/D Input Teupoint jJptermal, Video (Visible) i 3414
ag | ns | 4. ‘tevisy VIS Ch.i Det2 Pre LPF Testpoint - . s8¢ Intesnal, Video (Visible) E 344
ias ; “TP.VIS2.ADC VIS Ch.| Det.2 A/D Tnput Testpoint §sC lternal, Video (Visible) by
i N8 | 5 TPVISIPRE e po $sC e ideo (Visi I
A8 . ng ' 6 TRVISS VIS Ch.} Det.3 Pre LPF  Testpoint | Intemal, Video (Visible) ! 3414
s e 7 viserRe VIS Ch.1 Det.3 A/D fnput Tesy Ssc jlotemal, Videa (Visible) L 3404
148 M ey VIS Ch.1 Det.4 Pre LPF Testpoint ssc igwemal, Video (Visible) P 3414
a8 s | e .ADC VIS Ch.) Det.4 A/D Input Testpoint ssc Iptermal, Video (Visible) ! 141,
. ;9 [TP.VISS.PRE VIS Ch, SSC In i isil ' 414
1A8 ns b o1 Teviss 1 Del_g Pr_e__LPF Testpoint termal, Video (Visible) . 34.14
1A ns 1 éTP.VIS6‘ADC VIS Ch.I Det.5 ATD input Testpoint ~ 26 s fternal, Video (Visible) 4
S I §TP.VIS‘,.PRE VIS Ch.1 Det.6 Pre LPF Tesipoint ssc Iotemal, Video (Visible) P s
Y O N -ADC VIS Ch.1 Det.6 A/D input Testpoint Ss¢ ntemal, Video (Visible) P 34
{ds B TRVISIPRE VISChl cston $sC ttermal, Video (Visi P
1A8 P N8l 14 TPVIST.AD De( 7 p.»e LP.F_ Testpoint mal, Video (Visible) 3414
fA8 ' ns 5 g.rpr|SB-PRF VIS Ch l Del 7 AID lnpnl Tﬂl}olnl . SS.C Iptemal, Video (Visible) : 3.4.|.4
1A8 ' 38 . 16 TR.VISK. v VIS Ch.1 Det.8 Pre LPF Testpoint % ss¢ Intemal, Video (Visible) { 1414
A8 L a8 17 |TR2A piz':;Dc VIS Ch.1 Det.8 A/D Input Testpoint % o Iniemal, Video (Visible) B
R :.T';M-PRF:( h IR Ch.2 Det.A Pre LPF Tesipoint Side | 3 g4 Intcral, Video (Visible) L e
a8 i ong | 19 TPIZA.AD(Szl) IR Ch.2 Det.A Pre LPF Testpoint Side 2 S SsC intemal, Video (IR) ale
WL 20 lTeaaADcE) IR Ch.2 Det.A A/D input Testpoint Side | 2% o Inuemal, Video (IR) 3414
W s | 31 teanees IR Ch.2 Det A A/D input Testpoint Side 2 367 " ::g :f"‘.'“':- Video (IR) N YR Y
1A8 1 s ! n STP.2B.PR e . ptermal, Video (IR) ;
) “TP.2B.PRE(2) 2% $SC A ; o 3404
g ; 23 TP2B.ADC() 36 oo ::::::: x;::o :::; .y
111 24 T T8 » Viceo )
s e ,}:‘;lz.:gg(('z) IR Ch2 Det.B A/D lopui Teslpoml Side 2 ;:' - s8¢ jlitemal, Video (IR) ;:::
A8 : IPIAPRE(]) IR Ch.3 Det.A Pre LPF Testpoint Side | e = SSC {Intemal, Video (IR) "
38 ¢ 2 TRIAPREQ) stpo 26 . 3404
R R L IR Ch.3 Det.A Pre LPF Testpoint Side 2 % ssc (Jermal, Video (IR) 3414
A8 ons | 28 !TP‘J/\‘AD(‘(z) 1R Ch.3 Det.A A/D Input Testpoint Side | % SsC 'hllcmal Video (IR) 1404
IA8 18 ' 239 TRAAPRE ‘l ) IR Ch.3 Det.A A/D nput Tesipoint Side 2 Sl _ s8¢ lotemal, Video (IR) Tare
1A8 N8 30 CTPAAPR E:Z) IR Ch.4 Det.A Pre LPF Testpoint Side | % §$sC tntemal, Video (IR) Y
18 N8 31 'TPAA.ADC ,’ IR Ch.4 Det.A Pre LPF Testpoimt Side 2 3% $sC Internal, Video (IR) ! 3414
A8 B 3 TPanADCO) IR Ch4 Det.A A/D Input Testpoint Side | 2% s Internal, Video (IR) Y
(7Y S T B ¥ 'TP'4B.PRF.((I )) IR Ch.4 Det.A A/D Input Testpoint Side 2 2% poed Intemnal, Video (IR) P44
1A8 ns a4 Kev IR Ch.4 Det.B Pre LPF Testpoint Side | 3 $sC Intemal, Video (IR) L
1A8 N8 |35 TPABPREQ ey ‘ ® $sC tpternal, Video (IR) 3
1A8 N8 . 36 TRABADC( I)) IR Ch.4 Det.B Pre LPF Testpoint Side 2 2% jiemal i o
1A8 ns 37 1TP4B. ADCE2) IR Ch.4 Det.B A/D Input Testpoint Side | 36 ssC Hpternal, Video (IR) : 3404
1AB s | as ETP'SA' PRE(] IR Ch.4 Det. B AID Input Tesipoint Side 2 % §SC {Imlemul Video (IR) i 1414
A8 L 18 ! 19 !TPSAPRE ) IR Ch.5 Det.A Pre LPF Testpoimi Side | e ssc Intemal, Video (IR) 3414
1A8 Y g i “ ETP.SA.ADIE.(Zl) IRChsS Det A Pre LPF  Testpoint Sldc 2 % " SSC tntemal, Video (IR) 3.4. | _‘
R I gTP~5A.ADC=2; IR Ch.$ Det.A A/D Input Testpoint Side 1 2% ' :sc liwemal, Video (IR) 3414
IA8 ! 518 | 42 [TRSBPRE() IR Ch.S Det,A A/D Input Tesipoia Side 2 2% sse ipternal, Video (IR) 34.14
A8~ N8 ' 43 ITPSBPREQ) R stpoint e - Sse Video (IR) 3414
18 ! 18 | a4 'TPsBADC( Ch.5 Det B Pre LPF Testpoint Side 2 Internal, Video (IR) 34.14
AR | 1B | 45 [TPSBADC 2) IR Ch.5 Det.B A/D Input Testpoint Side | $SC tntemal, Video (IR) 3
e | by 4 [ThspADC) IR Ch.5 Det.B A/D Input Testpoint Side 2 . 3%¢ latemal, Video (IR) 3414
A8 | 0 47 [OROUND Electronics Module Ground . Ssc Iptemal, Video (IR) 3414
1A8 | 18 | 48 |GROUND Electronics Module Ground Single Iptemal, Video 1414
A8 | 58 | 49 [KEY Elcctronics Module Grousd Single jlgtemal, Video 3404
a8 | i ! so lGROUND Key Single {Ipternal, Video 3414
. Electronics Module Ground P {Iptemal o
Ll S 26 Sinul N
ingic ! I, Scan Controf Status 34.14
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}
P

Module | J# | Pin# Signal Name Signal Description Wire Size Wire Type |Signal '-I‘Lype : 1CD Para.

; : (AWG) l : : Reference
! H L i i

1A8 L © 1 DATA() Widcband Data Only Test Side 1 26 Single ilm#mal Scan Control Status . 34.14

{A8 © N9 12 DATAQ2) Wideband Data Only 1 Teﬂ Slde 2 26 Single llnl?mal Scan Control Status . 3414

1A8 19 ' 3 PN.CODE(]) PN Code Only Test Slde 1 26 Single “Intemal, Scan Control Status ' 3414

IA8 ne ;4 ' PN.CODE(2) PN Code Only Tesl Slde 2 o 2 Single xIn(nemal. Scan Control Status 3414

1A8 J19 ' s %2.6208MHZTP( [}] Bit Clock Only Te:l Sldg l_ % Single ;lm‘emal. Scan Control Status ) 3414

A8 n9 6 ;2.6208MHZTP(2) Bit Clock Only Ten Side 2 26 Single :Im':maL Scan Controf Status : 3414

1A8 39 7 :T.EOI_( 1) End of Line Test Side 1 o 26 Single ; lntpmmal, Scan Conirol Status ; 3414

1A8 ne 8 T.EOLQ) End of Llne Test Side 2 R 26 Single .Impmal, Scan Control Status 34.14

1A8 N9 9 _T‘SOI.(I) Start of Line Test Slde I o 2 Single Interual, Scan Control Status 3414

1A8 n9 10 T.50L(2) Start of Line Tesl_Sld.e.Z . % Single iIntemal, Scan Conirol Status | RXAR

1A8 9 I GROUND Ground . 2% Single {Intermal, Scan Control Status \ 34.04

A8 1 319 . 12 ,GROUND Ground N 2% Single :Inyernal, Scan Control Status ) 3414

1A8 SN ! Unused o o iInkenal :

1A8 R S LI Unused _ o |intermal ;

1A8 ne 15 Unused B ,Infemal :

1A8 e 16 ; Unused _ ! Intemal ,

1A8 N9 11 . Unused . ‘Infemal .

IA8 N9 ;18 KEY Key T 'intemal ;

1A8 ne o9 Unused ) N “Infernal r

1A8 ne o220 Unused T . “Inemal !

1A8 n oo Unused . Intemal 3

1A8 i -on Unused . o {Ingernal '|

1A8 ne . Unused . ;Internal :

1A8 n9 | 1 Unused o _ In}emal

1A8 n L2 Unused o ;Intemal i

1A8 ne 2% Unused {fternal ;

IA8 L) 27  RAD.TEST.SEL® Radiator Heat Test Mode Select Single ;Intemal, De-Contamination Select ! 34.14

1AB no 28 EGROUND Groumi o Single ,Inlemal De-Contamination Sclect ! 344

1A8 n9 29 .EW.HALFC.TP() EastWest 112 Cycle Tm l Single ‘lnumal Scan Position ' 3414

IA8 n9 30 NS.HALFC.TR(I) Nonh/Soulll 12 CYLCE Tel! Poml I Single .Imemal Scan Position i 3414

1A8 n9 3 EW.HALFC.TR(2) Eas!/Wesl in CYLCE Tesl 2 Single _Imcmnl. Scan Position : 3414

tA8 e "NS HALFC.TP2) NonhISmnh 12 Cycle Ten Polhl 2 Single ;Ilnlcmal. Scan Position : 34.14

tA8 ne . 1 NS GATE. T(1) Non/South Gne Test I’mm l Single i lmemal, Scan Position 34.04

1A8 1L A U] «LW GATE TP(1) East/West Gate 'l'esl Pom! I Singie 'Iplcmal. Scan Position . 3414

1A8 e . 3 AINIT.TLST( 1) lmnale Test | Single ;lmemal, Scan Position : 3414

IA8 110} ' 36 TESTRTN{1) Test Retumn | o Single : intemal, Scau Position ' 34.14

IA8 - )19 | 37 NSGATETP(2) North/South Gate Test Point 2~ ~ Single :Intemal, Scan Position ; 3414

1A8 19 38 zE\V.GATE.TP(Z) East/West Gate l_'egl_f_qlﬂl_?_ R ~Single iilmlemal. Scan Position 3404

1A8 11 ' 39 INITTEST(2) Initiate Test 2 L ~_ Single |ntemal, Scan Position ! 3414

A8 | 59 | 40 |TESTRTNQ) TestRewmd _ Single lnternal, Scan Position : 3414

1A8 9 ! T Unuml o A {Iptemal :

1A8 | 59 ¢ 42 EWLMTRTR(Y) E-W Motor Ci ’ " T(4243) intemal, Motor Current A YR

1A8 ; ne i 43 [EW.LM.TP.R(1) E-W Molor CM Tes( Rctnm Slde l» o ‘T(42,43) Intemal, Motor Current l 3414

1A8 | n . 44 EW.ILMTRTP(2) E-W Molot Cusrent’ Tell SiDE 2 ntemnal, Motor Current : 3414

1A8 ; 9y 4 EW.LM.TP.RQ2) (44 femal, Motor Current ! 3404

1A8 1319 i 46 INSIMTR.TP() T(46,47) 1Intermal, Motor Curvent i 34.14

1A8 i 39 ' 47 NSAMTPR() T(46.47) i-nlemal. Motor Current ! 34.04

1A8 {19 | 48 NSLMTRTPQ) 7 T(48.49) Intemal, Motor Current i 34.14

1A8 ‘ 39 : 49 INS.LM.TP.R(2)  T(48.49) Internal, Motor Curvent ; 34.14

1A8 i JI9 i S0 {KEY Key Intcmal :




A
o Wise List nent 8175726-
Modute ! J¥ | Pin# :Signal Name Signal Description Wire Size Wire Type Eignal Type ! 1CD Para.
: ; l (AWG) I Reference
¥ L .- - - 1

1A8 I o Lo ENS‘F P q_l'_lptirq _I’_l}QM Bit | Tesipoint Side | % Internal i 34.04
1A8 )20 ' 2 INSFP2(1) Nonh-Soulh Fixed Pattern PROM Bit 2 Testpoint Side | 26 :Inlemal ; 34.14
1A8 , J20 © 3 NSFPI(Y) Nonh-Somh leed Plllﬂ_n !’I}OM Bit3 Testpoint Side 1 26 d ) , 3414
1A8 L1200 4 NSFPA(N) Nonh-Soulh leed Pattern PROM Bit 4 Testpoint Side 1 26 “Intemal , 3404
1A8 , J20 S NSFPS(1) Nonh-Soulh l-‘nxed quaqn PROM Bit § Testpoim Side 1 26 ' Antemal . 34014
1A8 ;120 6 NSFP6(1) Nonh-Soulh leed Pattem FROM Bll 6 Testpoint Side | 26 Internal 3414
1A8 J20 7 NSFP(I) Nonh-Soulh leed Plllem PROM Bit 7 Testpoint Side | 26 Elulemal 3414
1A8 , J20 8 NSFPsel) North- Soulh leed Pluem PROM Bit8 Testpoint Side 1 2 ;lnlemal ; 3414
1A8 ¢ J20 9 ;EWAFR Q) East-West leed Pmem PROM Bit | Testpoint Side | 2% jinternal 3414
1A8 : 20 10 .EWFP.2(1) East-West aned Plnem PROM Bit 2 Testpoint Side | 26 nternal 3414
IA8 ;4200 11 IEWFP3(I) Eul-Wesl Fixed Pmem PROM Bu J Testpoint Side 1 26 ’ : | ' 3414
1A8 ;20 12 EWFP4(1) East-West Fixed Pallem I’ROM B|| 4 Testpoint Side | 26 ) Hntemal ; 34.14
1A8 7 BN & ;EW.F P.5(1) .|East-West leed Pmcm I’ROM Bll S Testpoint Side § 26 Jnteonal ; 31414
IA8 . 120 . 14 'EW.FP.6(1) East-West Fixed Plllem PROM Bll 6 Testpoint Side | 26 ;internal \ 34.14
IA8 P20 15 EWFP.(I) East-West Fuxed Plnem PROM Bll 7 Testpoint Side | 26 Emlemal . 3414
1A8 i J20 ‘ t6 LW FP.8(1) East-West Fixed l’lnem PROM Bu 8 Testpoint Side | 26 ‘Intenat ; 34.14
1AB  © 520 . 17 'EWSINTEST(H) East-West Sine MDAC Testpoint Side 1 2 interal , 3414
1A8 P20 . 8 'EW COS.TEST(1) East-West Cosme MDAC Tenpoml Slde 1 26 iimernal ! 3404
1A8 20 119 'NS FP.1(2) North-South thcd Pulem PROM Bu ) Testpoint Side 2 26 ; ] : 3414
1A8 , 20 - 20 ,NS FP.2(2) North-South leed Pnlgny Pl__!OM Bit 2 Tesipoint Side 2 2 ilnlemal i 3404
1A8 . 4200 21 NSFP3(Q) North-South leed  Pattern PROM Bit 3 Testpoint Side 2 26 iImemal E 34.14
1A8 ;320 i 22 NSFP4Q) North-South leed Pattem PROM Bll 4 Testpoint Side 2 26 !mlemnl i 3414
1A ! g0 ! » iNS.FP.5(2) North-South Fixed Pattem PROM Bit $ Tesipoint Side 2 2 Intemal . | 34.14
1A8 , J20 24 .NS.FP.6(2) Nonh-Soulh leed PmemVPROM Bit6 Testpoint Side 2 % ; Intermal : 3414
1A8 . J20 25 "NSFP7(2) Nonh-Somh leed Pattern PROM Bit 7 Testpoint Side 2 26 ijntemal ) . 3404
1A8 - J20 . 26 INS.FP.8(2) Nonh-Sou(h aned Pattem PROM Bn 8 Testpoint Side 2 26 Hntemat ; 3404
iA8 ' 20 27 !EW.FI’. 1(2) East-West leed Pme!n PROM Bit | Testpoint Side 2 26 ' i i 34.14
1A8 ;J 28 .LW FP.2(2) East-West leed Pattern P_Rph_/l Bll 2 Testpoint Side 2 % ; Jaternal ; 3414
1A8 ;J20 . EW FP.3(2) East-West Fu(ed Pmern PROM Bu 3 Testpoint Side 2 26 {Internal . 34.14
1A8 P00 ‘EW FPA2) East-West Fixed Pattem PRQM Bit4 Testpoint Side 2 .2 Intemal 3414
1A8 i 120 o IZW FP.5(2) Enl-Wesl leed Pluem PROM Bu § Testpoint Side 2 26 iInternal ! 34.14
A8 . - J20 . 32 EWFP.6(2) East-West leed Pauem PROM Bit6 Testpoint Side 2 26 ' Intemal ' 4.4
1A8 ;20 . 33 EWFP.N2) East- Wes! Fixed Pattem PROM Bit7 Testpoint Side 2 26 i Intemat i 3414
1A8 | 120 34 EWFPEQ) East-West Fixed Pattem PROM Bit 8 Testpoint Side 2 2% Internal o344
A8 1 520 | 35 EWSINTESTQ) East-West Sine MDAC Testpoint Side 2 2% . : I R P X ¥
A8 S 36 {EW.COS.TEST(2) Easi-West Cosine MDAC Testpoint Side 2 26 iInterval 3404
1A8 2 37 NSSIN.TEST(1} North-South Sine MDAC Testpoint Side | % ‘Internal . 3414
IAB | )20 38 NSCOSTEST() Norih-South Casine MDAC Testpoint Side | % ‘Internal L 3404
A8~ )20 ‘ 39 1CPYIS.T(I) Nonh-South ompenss ed d Address Counler IS Side 1 2 {Internal i 34.14
1AS Voo ;40 ’(‘PYIS T(2) Nonh—So\uh ComEnmed Mdren Counter I5 Side 2 gumemal i 3414
1AB 20 41 CPXIS T() Eul-Wen Comgenule Adplreu Counler 15 Side | ;Internal ‘ 3414
1A8 { J20 42 CI’XIS T(2) F.lsl-Wesl i Compensated Address Counler 15 Side 2 ,Intemal 3414
1A8 ! 120 43 !GROUND Ground_ .. Single ! ! 3404
A8 | 120 ' 44 |GROUND Ground " Single litemal 3414
IA8 | 120 | 45 {GROUND Ground  Single [{ntemal ! 3414
IAB "1 020~ 46 :GROUND Ground Single ntemal P3404
1A, 120 | 47 KEY Key i Antemal

1A8 ©J20 ; 48 KEY Key ) {memal

A8 | 120 . 49 .NSSINTEST(2) North-South Sine MDAC Testpoint Side 2 %" internal 3414
1A8 . J20 : 50 [NS.COS.TEST(2) North-South Cosine MDAC Tgljolm Side 2 26  Intemal 34.14
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5.5 Imager Interface Control Drawings _

The Interface Control Drawings for the Imager instrument are attached for reference. These drawings are controlled

as ITT document numbers 8175731, 8175732, and 8175733 for the Sensor Module, Electronics Module and Power
Supply Module, respectively.

The Thermal Hardware Installation page (sheet 7) reflects a preliminary design and will be modified upon selection

of the spacecraft vendor. Final blanket design will be a joint effort between ITT and the spacecraft vendor.
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t4.90

e WES T EAST oo

A10BIC CONTANINATION
CUMDLATIVE CONTAMINATY ufu:n.. 11T 7N 36044

{WOVE MIRRORS FRON OTMENSINE
§ SOCRET HLAD CAP SCACRS

Pl NSI993-11

ToMut 1628 ix, OF,

SLFORE FLIGNT STPLACE ASSEWSLY -
WETH INR SHIZL CHTY PN B38203) AN 00 NNl st jen
VST SAME SCALUS AND STASL Ris S48 SeRVTS Faou B8 Comity

SECTION J-J . ¢
SCALE : MONL

WITNESS MIRROR
REMOVAL/ INSTALLATION
IMIRROA ASSY TV PART KO. 81562111 A

335308133, WASHIR LOCK.
H1T7 81830280, 30C.ND CAP SCRIW NODIFIED R
CITT 1636271, WASHER, 130LAYION

423 FOR CORNICTOR SHIELD MOUNTING TO SENIOR

TORQUL 10 1440 in O

W319993-9, SCREN &
H338330-133, ASHER
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1. SCOPE

This document along with the Interface Control Drawings, 8175756 for the Sounder Sensor Module, 8]75757 for
the Electronics Module, and 8175758 for the Power Supply Module, detail the mechanical, thermal, electrical and
optical interfaces between the NO/PQ Sounder Instrument and the Spacecraft onto which it is mounted. All
references to “instrument” in this document imply the GOES NOPQ Sounder [nstrument.

2. APPLICABLE DOCUMENTS

The following documents shall apply to the extent referenced herein. Unless otherwise specified the latest revision

of each of these documents shall apply.

2.1 U.S. Government Documents

MIIT-STD—461 Electromagnetic Emission and Susceptibilit-y, (
Notice 1 Requirements for Control of Electromagnetic Interference

MIL-STD-462 Electromagnetic Interference Characteristics, Measurement of

Netice 1 .

MIL-STD-1541 Electromagnetic Compatibility Requirements for Space Systems
MIL-B-5087 Bonding, Electrical, and Lightning Protection for Aerospace Systems

G SFC X-900-93-03 Charged Radiation Exposure of Geostationary Orbits

FED-STD-209E Airborne Particulate Cleanliness in Cleanrooms and Clean Zones
MIL-P-27401C Propellant, Nitrogen: Liquid and Gas '

G SFC S-415-29 Launch Site Purge Plan for GOES

22 ITT Dygiuments

8 175750 NOPQ Sounder Instrument Design Specification
8 175756 Module, Sounder Sensor Interface Control Drawing
8 275757 Module, Sounder Electronics Interface Control Drawing
- 8475758 Module, Sounder Power Supply Interface Control Drawing
8175748 Maximum Allowable Instrument Radiation Dose Levels
8 175770 Sounder Operations Handbook '

2.3 Other pocuments

A SM E 595-93 Standard Method for Total Mass Loss and Collected Volatile Condensable
Materials for Outgassing in a Vacuum Environment
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2.4 Tem inology , (

2.4.1 Acronyms and Abbreviations

Table 2.4.1-1 List of Acronyms and Abbreviations

Acronym Description

A Angstrom

o absorptivity

£ emissivity

A delta (increment or decrement)

°C degrees centigrade

°K degrees Kelvin

A/D analog-to-digital

BB-Cal blackbody calibration

BOL : beginning of life

BRM bit rate multiplier

CE conducted emissions

CEl coherent error integrator

CG center of gravity Y
CH (Ch) channel , ( j
Cs conducted susceptibility

Cu command unit

CcvCM collected volatile condensable material

DAC digital-to-analog converter

DBID data block identifiers

DC direct current

dec decade

EED electroexplosive device

E-Cal electronics calibration

EM Electronics Module

EMC electromagnetic compatibility .

EOL end of life

ESD electrostatic discharge

ESDS electrostatic discharge susceptibility

EW (E-W) East-West ‘

FOV field of view

ft feet

Freq, freq frequency ©

GFE government furnished equipment

GOES Geostationary Operational Environmental Satellite
GOES NOPQ GOES follow-on satellites to GOES I-M

Grms G = acceleration due to gravity, rms = root mean square

2
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Acronym Description

GSE ground support equipment
GSFC Goddard Space Flight Center
Hz Hertz or cycles per second
ICD Interface Control Document
ICD Interface Control Drawing
IFOV instantaneous field of view )
IGFOV instantaneous geometric field of view
IMC image motion compensation
in inches
INR image navigation and registration
IR infrared
ITT ‘ ITT Aerospace/Communications Division, ITT Defense & Electronics
kg kilogram(s)
b pounds(s)
Ibe _ pound(s) force
LOS line of sight
MDL multi-use data link
mg milligram
mG milliG (G = acceleration due to gravity, 32 ft /sec” or 9.8 meters/sec” )
4 MLI multilayer insulation
KEn micron or micrometer
uR microradians
NASA National Aeronautics and Space Administration
NOPQ see GOES NOPQ
NRZL no return to zero - level
NRZS no return to zero - space
NS (N-S) North-South
oct octave
OR logical OR
OSSR optical solar reflector
o= ounces
PAC percent area coverage
PN pseudonoise
PPM parts per million
PIROM programmable read-only memory
PSM Power Supply Module
RE radiated emissions
RW¥F radio frequency
RPM revolutions per minute
RIMS, ms root mean square
RS radiated susceptibility
| R3s§ root sum squared
| SeCFM standard cubic feet per hour
SFC, sk spacecraft
_-_S;E servo error
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Acronym Description

SM Sensor Module

S/Sys subsystem (
Tgt target >
Tlmy telemetry

TML total mass loss

TBD to be determined

TBR to be reviewed

TBS to be supplied by NASA

TES test execution system

TLM telemetry

torr I ' mm of Hg (mercury) pressure

TTL transistor-transistor logic

VCHS visibly-clean, highly-sensitive

Vdc volts dc

Vin instrument power input voltage

Vis visible

C




Release 8/14/97 Docu...:at 8175751A

3. INTERFACE REQUIREMENTS

3.1 General

3.1.1 _Configuration

The Sounder is a 19 discrete spectral channel, filter wheel, radiometer using a two-axis scanning mirror designed to

___provide variable area soundings of the Earth’s atmosphere. Radiometric quality, simultaneous data collection and

scan flexibility are prime requirements of this Sounder instrument. The Sounder collects data as a part of a three
axis body stabilized satellite in synchronous orbit. The Sounder requires primary power, image motion
compensation signals and decoded command input data from the spacecraft. Sounder output data is a continuous

data streamn containing unaltered sensor information and other telemetry data.

The Sounder consists of an optical system, scanner, radiative cooler and directly related electronics housed in a
Sensor Module with all power, command, control, telemetry and data processing circuitry housed in either an
Electronics module or a Power Supply Module. The Sensor Module shall be mounted external to the spacecraft
body; the Electronics Module and Power Supply Module can be mounted either external or internal to the spacecraft
body.

Figufe 3.1.1-] illustrates the three modules (excluding thermal blankets and hamesses). The radiant cooler and the

filter wheel cooler fields of view are shown northward, perpendicular to the orbit plane. However, the sensor

v module can be mounted such that the radiant cooler and the filter wheel cooler have a southward view. A

southwared view is equivalent to a northward view with respect to thermal and mechanical design considerations.
This chan ge, however, will require ground system and operational modifications which are the responsibility of the
spacecraft contractor. Similarly, the orientations of the Electronics and Power Supply modules may be changed as
long as th e mechanical and radiation requirements contained herein are satisfied. Unless otherwise specified, the
coordinatee system used in this document is as defined in Figure 3.1.1-1. The orientation of the Electronics and
Power Su pply Modules may be arbitrary and are shown here in order to clarify the dimensional data in paragraph
3.1.2. :
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ply Module
(PSM) North
(-Y)
k

Electronics Module
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\\\
W T =
NWSEEEEE\ w

Sensor Module

Note: Drawings not to scale.

Figure 3.1.1-1 Sounder Modules
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3.1.2 Dimensions

The Sounder dimensions shall conform to those shown in the Interface Control Drawings 8175756 for the Sensor
Module, 8175757 for the Electronics Module and 8175758 for the Power Supply Module. Overall envelope

dimensions are shown in Table 3.1.2-1. Coordinates are as shown in Figure 3.1.1-1.

Table 3.1.2-1 Sounder Instrument Envelope Dimensions

Dimension (inches)
Axis Sensor Module Electronics Module Power Supply Module
X 59.00 17.00 9.48
Y 3047 8.00 6.15
A 31.74 26.33 10.99

3.1.3 Launch Vehicle Compatibility

The Sounder shall be compatible with an expendable launch vehicle to the extent specified in Appendix 5.3 of this
document. Orientation of the Sounder at launch shall be such that the launch loads applied to each axis do not

exceed the allowable levels shown in Appendix 5.3.

3.14 Fumished Equipment

Equipment necessary to handle, test, and integrate the Sounder with the spacecraft is given in Appendix 5.2. The

agency respansible for supplying each item is also given.
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3.2 Mechanical

3.2.1 Mass Properties

The typical weight, moment of inertia, and center of gravity for each of the three modules (with tolerances) shall be
as shown in Table 3.2.1-1. The actual values for these parameters shall be supplied by ITT in the final data
packages upon completion of the mass properties measurements for each specific instrument. Final data packages

will be delivered with each Sounder.

3.2 Weight

The nominal weights and tolerances of the Sensor Module, Electronics Module and Power Supply Module are

shown in Table 3.2.1-1, exclusive of thermal blankets, interconnect cables, and additional radiation shielding.
3.2.1.2 Moment of Inertia

The moments of inertia are calculated for two mission configurations. These include the “stowed” configuration, in
which the cooler cover on the Sensor Module is closed, and the “deployed” configuration, in which the cooler cover
on the Sensor Module is open. The calculated moments of inertia for the Sensor Assembly, Electronics Module and
Power Supply Module, based upon the nominal weights and center of gravity locations, shall be as shown in Table

32.1-1. ( I

3.2.1.3 Center of Gravity

The nominal center of gravity locations for the Sensor Module, Electronics Module, and Power Supply Module
shall be as shown in Table 3.2.1-1. The Sensor Module center of gravity locations are also measured for the two

mission configurations (stowed and deployed), described in paragraph 3.2.1.2. All dimensions are with respect to
the 0-0 mounting feet shown in the interface control drawings (8175756, 8175757 and 8175758).
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Table 3.2.1-1 Sounder Nominal Mass Properties

Tolerances Units Sensor .| Electronics Power
Module Module Supply
Module
Weight *+ +6.61/2.20/0.55 | Ib. 221.15 57.49 13.45
Stowed x-axis C.G. +0.25 in +23.19 -8.04 -4.34
Stowed y-axis C.G. +0.25 in -10.56 +3.57 +2.96
Stowed z-axis C.G. +0.25 in +9.79 +12.15 -5.17
i e - St WO E + 5% 15792 3604.7 156.1
Ib-in’
Stowed I, t 5% 45782 44320 177.2
Ib-in’
Stowed 1, 5% 47232 1341.3 974
Ib-in®
Deployed x-axis C.G. | +0.25 in +23.19 L
Deployed y-axis C.G. | +0.25 in -10.37 e e
Deployed z-axis C.G. | £ 0.25 in +9.96
Deployed 1, 5% 15510
Ib-in’
Deployed I, +5% 46609
: Ib-in®
Deployed I, +5%. 46392
Ib-in’ «

» Includes 0.28 Ib increase from the following Design Modification Changes (Solar Intrusion, Baseplate Heater, Obsolete
Compenents, Electropolishing and Vacuum Housing). Includes approximately 6.60 Ib (not to exceed 10 Ibs) increase
expected from NE panel Design Modification. '

t Does not include additional radiation shielding that may be required to replace spacecraft shielding.

3 Calculaaedsbout the nominal Center of Gravity

3.22 Mouanting and Alignment

In selectings the relative locations of the Sensor Module, Electronics Module, and the Power Supply Module of the
Sounder in strument, the satellite contractor shall consider the location of the connectors (as shown in the respective
Interface C ontrol Drawings (8175756, 8175757 and 8175758)) with relationship to the harness supplied by the

satellite comntractor. See paragraph 3.4.1.3 for the maximum allowable cable lengths to minimize line losses.
All fastene xrs and external interfaces shall be per the applicable Interface Control Drawings.

Mounting =shall not interfere with fields of view per paragraph 3.2.3 and shall not block instrument vent holes.
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3.2.2.1 Sensor Module , (

The Sounder Sensor Module shall be attached to the spacecraft by six pads. Interface mounting holes for these six
pads shall be located using a drill template. ITT shall provide the matched tooling plates and associated drawings to
the spacecraft vendor for tolerancing. Three of the six mounting pads (the primary pads) shall be used to define the
plane of the mounting surface and the alignment reference axes, as defined in the fnterface Control Drawing
(8175756). The three spacecraft primary mounting feet shall be flat within £0.001 inches without shimming at the
interface. The other three pads (the secondary pads) shall be used for mechanical support. The spacecraft vendor
baseline gap (defined at ITT and supplied to the spacecraft vendor) within £0.001 inches. ‘

Because the Sensor Module contains sensitive and precisely aligned optical components, expansion and contraction

forces affect instrument alignment and performance. Therefore, the spacecraft mounting panel shall be compatible

with the aluminum Imager baseplate such that large thermal forces, generated at the mounting interface do not

distort the mounting interface. The spacecraft mounting plane shall remain flat (i.e. not distorted) within +0.005

inches over the instrument footprint under all expected on-orbit structural loads and over the mission allowable

temperature range. The allowable lateral forces and moments (about the axial and lateral directions) at each of the

six Sensor Module mounting feet during on-orbit operation (due to thermal expansion) shall be less than the values T
shown in Table 3.2.2-1. (

Table 3.2.2-1 Maximum Allowable Forces and Moments

Direction Value (max)
Lateral Direction (X, Y) 50 Ib,
Moment about Lateral Direction (Z) 75 in - Ibg
Moment about Axial Direction (X,Y) 75 in - Ibg

Note: These forces may be applied simultaneously.

The Sounder shall have an alignment cube (provided by ITT) to enable the alignment of the Sensor Assembly to the
satellite. ITT shall also provide the relationship between the instrument optical axis and the alignment cube. The
alignment cube shall be referenced to the primary mounting surface and hole pattern of the instrument. The
alignment cube shall be mounted on a fixed surface on the baseplate of the Sensor Assembly. The Earth face (+2)

and the -y face of the alignment cube must be visible when mounted on the spacecraft (coordinates reflect mounting

scheme shown in Figure 3.1.1-1). The exact location of the alignment cube shall be identified on the Sensor

Module Interface Control Drawing (8175756).
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Spacecraft mounting panel feet éhall be at least as large as the baseplate feet (refer to 8175756). Sufficient clamp

load must be used to keepvthe feet in contact with the spacecraft panel.

32.2.2 Electronics Module and Power Supply Module

The interfaces between the satellite and the Electronics Module and Power Supply Module are described on their
respective Interface Control Drawings. Match tooling shall be used to locate the mounting points to the spacecraft.

The spacecraft mounting panel(s) in contact with these modules shall remain flat to within £0.015 inches when

exposed to on-orbit thermal conditions. The Electronics Module and Power Suppiy‘Madulvdnot“havrspeciﬁe-Mm e e

alignment requirements.

3.2.3 Fieldsof View

The fields of view shall be as defined in the Sensor Module Interface Control Drawing (8175756). Unless otherwise

noted, these fields of view are with respect to normal Geostationary orbit operations.

3.23.1 _QOptical Port FOV

The spacecraft design shall provide the Sounder an unobstructed Optical Port field of view within a conical 65
degrees halfangle of optical nadir to prevent collection of scattered energy as shown in Figure 3.2.3-1. F urther
details are shown in the Interface Control Drawing (8175756).

11
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Figure 3.2.3-1 Optical Port and Louver FOVs

3.2.3.2 Radiant Cooler FOV

To properly cool the IR detectors to their cryogenic operating temperatures, the radiant cooler shall be located with
a field of view perpendicular to the orbital plane as shown in the Sensor Module Interface Control Drawing
(8175756). The radiant cooler must have a minimally obstructed hemi-spherical FOV to the north (-y) . In order to
maintain the IR detectors at the required temperature (as detailed in the NOPQ Sounder Instrument Design
Specification - 8175750), the thermal input onto the radiant cooler surfaces from the spacecraﬁ must be minimized
and controlled. Incident thermal and reflected solar energy from any spacecraft appendage that intercepts the north
face (refer to 3.2.3-2) shall meet the requirements specified below. The requirements apply to incident angles from
0° to 25° and angles above 25°. At elevations between 0° and 25°, the diurnal average incident power per unit

projected area of the cooler from spacecraft appendages shall satisfy the following equations:

12




Release 8/14/97 Docu...zat 8175751A

+

a. at BOL
(0437%1,,)+(0.094*I,5)< 268 x 107*W / cm’
b. at EOL
(0437 1,,) +(0147% Is) <376 x 107 W / cm®
where:

I,z = Incident infrared (W/cm®)

Is = Incident reflected solar (W/cm®)

For elevation angles between 25° and 90°, the peak incident power per unit area from spacecraft appendages shall

not exceed 1.19 x 10" W/cm® . Any spacecraft appendages with elevation angles greater than 25° shall be restricted
10 0° to 90° azimuth as shown in 3.2.3-2. All coordinates in 3.2.3-2 are with respect to the 0-0 mounting foot on the

baseplate.

To minimize the reflected solar loading on the radiant cooler shrouds, any adjacent spacecraft radiator panel shall be
thermal blanketed to prevent/preciude a specular solar reflection.

(2]
(+43.93,-2693,+24.99) | (+20.58,-26.9 ,+24.99)
o
—_
-X

A \ 0

@ ) ’
. (+43.93,-26.93,-3.53) (+20.58,-26.93, -3.53)

[amam ) '

PO S,

Section A-A

3.2.3-2 Radiant Cooler FOV

13
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3.2.3.3 Radiant Cooler Cover Unobstructed Zone

The radiant cooler and filter wheel cooler have a single deployable cover. When the cover opens, it passes through (
a zone (approximately 270°) to the north (-y) and on the earth (+2) side of the radiant cooler as shown in the ‘

Interface Control Drawing (8175756). This zcne shall not be obstructed by any spacecraft components.

3.2.3.4 Louvers FOV

The thermal radiating louvers on the Sounder Sensor Module shall have an hemispherical view north (-y) for

thermal control. The thermal input onto the louver surfaces from the spacecraft must be minimized and controlled.

~ Incident thermal and reflected solar energy from any spacecraft appendage that intercepts the louver emitter ptane
(refer to Figure 3.2.3-1) shall not exceed 2 W for any orbital conditions. To shade the thermal radiating louvers,
there is an earth-side louver sunshieid as shown in the Interface Control Drawing (8175756). If the Imager Sensor
Module does not provide shielding of the west end (or east end if the cooler has a southward view) of the Sounder’s

louvers, additional shielding of the west end shall be required.

3.2.3.5 Filter Wheel Cooler Field of View

To properly cool the filter wheel, the filter wheel cooler shall have the thermally unobstructed fields of view
described below (refer to the Sounder Sensor Module Interface Control Drawing - 8175756). The Filter Wheel

Cooler OSR surfaces shall have the following FOVs as a minimum: ( ’N”

i cas i

a. Earth= 23%-43% view of space

b. Anti-Earth = 43% - 63% view of space

c. East= 80% - 100% view of space

d. Cooler Door (deployed - Earth face of instrumen‘t) = 77% - 97% view of space

e. North Face = totally unobstructed (i.e. 100% view of space and no heat load from the spacecraft)

These values are to be used as a design guide. Final spacecraft design details will be analyzed using ITT thermal

design software.

3.2.3.6 Pre-Launch Cleaning Access

Several areas of the NOPQ Sounder Sensor Module shall require special access for cleaning. Although the Sensor
Module is manufactured in a manner to minimize the accumulation of contamination, cleaning of the sensitive
surfaces may still be required to maximize performance. The spacecraft shall be designed to allow access to the

following areas until the final preparation-for-launch closet:
a. Optical port cavity for cleaning of the telescope mirrors, scan mirror and the optical cavity surface,

b. The radiant cooler specular shields and OSR surfaces,

c. Filter Wheel Cooler specular shields and OSR surfaces.

14
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If cleaning of the above areas are required, the cleaning shall be performed at the latest possible time prior to

launch.

3.2.3.7 Potentially Hazardous Solar Intrusions into FOVs

The following is a list of potentially hazardous solar intrusions into the Sounder Instrument Fields of View. The
spacecraft shall not allow any of the following fault conditions to occur:

a. Instrument Line of Sight (LOS) continuously within 6.25° of the sun for greater than 15 minutes -

Telescope heating concem.

b. Scanner Mirror continuously positioned more than 10.5° from nadir (NS) for greater than 5 minutes -

Scan Assembly heating and cooling concern.

c. With cooler door deployed (open), the sun at an angle 25° above the Radiant Cooler OSR plane --

Radiant Cooler heating concern.

d. ‘The sun at any angle within the Optical Port FOV (reference 3.2.3.1) in any non-standard Geostationary

Orbit condition (e.g. relative EW sun motion < 15°/hr) - General Sensor Module thermal concern.

3.2.4 Mechanical Disturbances

3.2.4.1 Spacecraft to Instrument Disturbances

Because the Sounder Sensor Module contains sensitive and precisely aligned optical components, its performance is
greatly affected by mechanical disturbances (both linear and angular) imparted by the spacecraft to the instrument
baseplate. Angular disturbances below 50 Hz rates translate directly into pointing errors if uncompensated via IMC.
Angular d isturbances above 50 Hz and linear disturbances at all frequencies can modulate instrument optical
alignment causing artifacts in the image. The total angular disturbances from all sources shall be limited to the
values in Figure 3 2 4-1 for the given frequencies. These disturbances include (but are not limited to) effects from

solar array drives, momentum and reaction wheels, gyros, other payload mechanisms and spacecraft thermal

snapping.

The maxirrum allowable linear disturbances from the spacecraft to the sensor module mounting panel at any of the

six mountimg feet during orbital operations and spacécraﬁ-level testing shall be those specified in Table 3.2.4- 1.

15
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Table 3.2.4- 1 Maximum Allowable Sinusoidal Disturbance Accelerations from Spacecraft to Instrument (

(RMS)
Axis Belo§v 45 Hz 45Hz - 120 Hz Above 120 Hz
X 5.0mG 0.35mG 1.2mG
Y 6.4 mG 1.0 mG 1.0 mG
A 2.3 mG, 0.64 mG 1.0 mG
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Figure 3.2.4-1 Envelope of Maximum Sinusoidal Disturbances

3.2.4.2 [nstrument to Spacecraft Disturbances

Due to the dynamic nature of the Sounder Sensor Module on-orbit operations, the instrument will impart
disturbances to the spacecraft. The instrument contains 2 moving mass (the scan mirror) of 5.375 Ibs (maximum) in
the E-W direction (pitch or y-axis) and 17.725 Ibs (maximum) in the N-S direction (roll or x-axis) with a maximum
center of gravity off-center of 0.006 inches with respect to their rotational axis . The E-W and N-S moments of

inertia for the scan mirror are 4.2 in-0z sec’ (8.5 Ib-in’) and 25 in-0z sec? (50.3 Ib-in%) with 2 maximum mechanical
rotation of + 5.75° E-W and -10.5° to +180° N-§, respectively. ‘

16
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Torque disturbances imparted to the spacecraft and originating from the instrument scanner are depicted in Figure
3.2.4-2 for various accelerations of the scan mirror. The torque plotted represents the net torque transmitted to the
spacecraft by scan motors less any bearing and flexible wire assembly drags or torsions internal to the instrument

that the motors work against. .

Angular position vs. time of the N/S rotation of the scan mirror during a black body calibration is shown in Figure
3.2.4-3. All other movements of the scan assembly are confined to the +5.75° E/W and +10.5° N/S instrument
field-of-view about nadir. The instrument scan mirror can traverse the entire field-of-view at the rate of 10 °/sec

(shaft angle) in either axis when retracing to start of frame, when slewing to a space calibration position or when

slewing to a star measurement position.

During normal scan operation, the mirror steps E/W in 140 prad increments (shaft angle) and N/S in either 1120
prad or 2240 prad increments. Stepping can occur on 100 ms, 200 ms or 400 ms intervals. Most of the E/W step
movement is accomplished within 15 ms. N/S step requires either 100 ms or 200 ms to move over the majority of

the step (overshoots and settling excluded).

The Sounder also contains a continuously rotating filter wheel when the instrument electronics are on. The filter
wheel mechanism rotates at 600 rpm + 0.01% with a moment of inertia of 1.0 in-0z sec’ (2.0 Ib-in’) in the

instrument y-axis (pitch). During stand-by mode, the filter wheel rotates at a slower speed of 585 rpm +2.5% .
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Figure 3.2.4-3 Sounder Scan Mirror N/S Position vs. Time During a Black Body Calibration

3.2.5 Mechanical Handling

ITT shall provide specific lifting points on the Sensor Module and electronics module which will allow handling by
an overhead crane. A minimum of three lifting points shall be provided which allow the mounting surface to be in a

horizontal attitude during installation.

The corner mounting holes in the Sounder Electronicsand Power Supply Modules shall have threaded (tapped)

mounting holesto be used with jack screws during removal from the spacecraft.
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3.3 Thermal (

3.3.1 _Allowable Temperatures

The Sounder Mission Nominal, Cold Start, Orbit Raising and Mission Allowable Temperatures are given in Table
3.3.1-1. The spacecraft design shall provide a thermal interface and mission design which maintains the Sounder:
a. within the mission nominal temperature range under all geostationary orbit conditions, including on-

orbit storage and safe hold mode;

launch and orbit raising activities;

c. above the Cold Start temperature limits for any Sounder turn-on; and

d. within the Mission Allowable temperature range during spacecraft-level environmental testing.

The Sensor Module, for this purpose, is the baseplate assembly, scan mirror, and primary and secondary mirror
assemblies. These temperature limits apply to the bulk average temperature of each of the listed Sensor Module
components and the Electronics Module and Power Supply.

The Sensor Module components will be tested to the Mission Allowable High and to the Mission Allowable Low =y
temperatures during instrument-level testing at ITT. The Electronics Module and Power Supply Module will be (

7

tested to 10 °C above the Mission Allowable High and 10 °C below the Mission Allowable Low temperatures
during instrument-level testing at ITT.

Table 3.3.1-1 Sounder Temperatures (°C)

Sensor Module Electronics Power
Module Supply
Module
Scan Primary | Secondary | Base- | (Mounted on | (Mounted on
Mirror | Mirror Mirror | plate | Spacecraft) Spacecraft)
Mission Allowable 70 43 130* 37 45 50
(High)
Mission Nominal 65 38 40 32 40 45
(High)
Mission 5 9 0 12 -5 -5
Nominal(Low)
Mission Allowable | 0 4 -5 7 -10 -10
(Low) ’
Cold Start -5 -5 -5 -5 -30 -30
Orbit Raising -5 -5 -5 -5 -30 -30

* Includes Solar Intrusion effects
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3.3.2 Instrument Thermal Control Design

The Sounder design provides active and passive thermal control for the Sensor Module. There are no thermal

control features for the Electronics Module and Power Supply Module. The Sounder thermal design features shall

be considered in the design of the spﬁcecraft interface.

3.3.2.1 Thermal Coatings and Properties

The BOL and EOL solar and emittance properties for the Sounder thermal coatings are as shown in Table 3.3.2-1

and shall be used for thermal analysis of the Sounder.

Table 3.3.2-1 Properties of Thermal Coatings

Material Solar Absorptance (o) Emissivity (g)
Paints: BOL EOL BOL EOL
Aeroglaze Z-306 - Black Paint 0.96 0.96 085 0.85
NSB69-82E - Black Paint 0.96 0.96 0.85 0.85
NS-43C - White Paint 020 0.40 0.90 0.90
S13GLO - White Paint 0.20 0.45 0.87 0.87
MSA-94B - Black Paint 0.96 0.96 0.88 0.88
Aeroglaze A-276 - White Paint 0.26 0.54 0.83 0.83
Aeroglaze Z-307 - Black Paint 0.95 095 0.92 0.92
Metal Finishes: BOL EOL BOL EOL
Gold Tape 0.26 0.30 0.045 0.045
GoldPlating 026 0.30 0.03 £0.01 | 0.03 £0.01
Bare Aluminum 0.14 0.18 0.06 0.06
Aledined Aluminum 0.18 0.18 0.10 0.10
Anodized Aluminum - Dyed Black 0.77 0.77 0.86 0.86
Clear Anodized Aluminum 020 0.60 0.80 0.80
Optical Coatings. BOL EOL BOL EOL
Emvhanced Aluminum - Scan Mirror 0.13 0.23 0.053 0.053
Emhanced Aluminum - Telescope Mirrors | 0.11 0.14 0.053 0.053
Ev-aporated Aluminum - Cooler Sunshield 0.11 0.18 0.030 0.030
Thaermal Control Surfaces: BOL EOL BOL EOL
OSSR, Quartz with Silver Coating 0.08 0.22 0.84 0.84
Sik ver Teflon 0.08 0.18 0.76 0.76
Al~uminized Kapton - Kapton Out (5 mil) | 0.46 0.70 0.82 0.82
MuwyliiLayer Blanket Effective Emittance = 0.03 +0/-0.01
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3.3.2.2 Thermal Blankets

ITT-provided MLI blankets are used on all exterior surfaces of the Sensor Module except for the -y face, where the
radiant cooler and louvers are located. ITT will modify the MLI blanket design if required to satisfy the spacecraft
interface design.

3.3.2.3 Sunshields

The Sensor Module design includes two sunshields, which reduce the amount of solar energy that reaches the

__instrument during the hot portion of the geosynchronous orbit (spacecraft local midnight) during normal operations.
The optical port sunshield is attached to the instrument +z face, encircling the optical port, to reduce the amount of
direct solar radiation entering the scan cavity. The louver sunshield is positioned along the +2z side of the louver

assembly to reduce the direct solar illumination of the louvers.

3.3.2.4 Louvers

The Sensor Module design includes a radiator surface and louver assembly on the -y face. The louver assembly is
5 10 blade system actuated by 10 independent bi-metallic springs designed to be fully opened at 10 °C and be fully.
closed at 0 °C. The spacecraft design shall allow proper louver operation by limiting the external heat load on the

louvers as defined in paragraph 3.2.3.4. ( —_—

3.3.2.5 Radiant Cooler

The Sensor Module design includes a three stage passive radiant cooler designed to cool the infrared detectors to
operating temperatures below 100K. The spacecraft design shall allow proper operation of the cooler by limiting
the external heat load on the cooler as defined in paragraph 3.2.3.2.
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3.3.2.6 Heaters

- 3.3.2.6.1 Baseplate Heaters

The Sensor Module design includes two (redundant) sets of proportionally-controlled baseplate heaters to maintain
the baseplate temperature at a minimum of 13 °C during orbit raising and on-orbit operations. The spacci:raft shall
provide power and commands, as defined in paragraphs 3.4.2 and 3.5.1 respectively, to allow operation of the

baseplate heaters in high or low power mode as required to maintain the Sensor Module within the allowable

temperature range define in Table 3.3.1-1.

3.3.2.6.2 Cooler Patch Control Heater

The Sensor Module radiant cooler includes a non-redundant proportionally-controlled heater to maintain a constant
temperature on the cooler patch (infrared detectors) at one of three commandable set points. The spacecraft shall
provide the power and commands, as defined in paragraphs 3.4.2 and 3.5.1 respectively, to operate the patch control

heater during normal geosynchronous operations.

3.3.2.6.3 Cooler Outgas Heater

The Sensor Module radiant cooler includes a non-redundant thermostatically-controlled heater to heat all three
radiant cooler stages (patch, radiator, and vacuum housing) in order to outgas molecular contaminants. The outgas
heater has two power levels. Low power mode is used during orbit raising and high power mode is used during the
first few w-eeks of geosynchronous orbit operations. Outgas heater operation may also be required later in the
mission iife to decontaminate the cooler. The spacecraft shall provide power and commands, as defined in

paragraphs 34.2 and 3.5.1 respectively, to operate the cooler out'gas heater at either power level.

The cooler- radiator low-power outgas heater is also used in an “anti-contamination” mode to control the temperature
of the cooker radiator to keep the cold optics free of contaminants. In “anti-contamination” mode, the thermostatic
setpoint is setat a much lower temperature than in the outgas mode. The spacecraft shall provide power and
commands | zs defined in paragraphs 3.4.2 and 3.5.1 respectively, to operate the anti-contamination portion of the

outgas hea-ger during all geosynchronous orbit conditions. -

3.3.2.6.4 Spacecraft-Controlled Anti-Contamination Backup Heater

The spacee=raft shall provide the capability to direct the Sounder’s power bus to the cooler vacuum housing high-
power outsgasheater. This “anti-contamination backup heater” shall be used in the event that heat needs‘to be

applied to ghe vacuum housing to prevent or remove molecular contamination on the vacuum housing windows.
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The anti-contamination backup heater shall interface with the instrument at the Sensor Module Cooler Test

Connector as defined in paragraph 3.5.5.1.

3.3.2.6.5 Filter Wheel Control Heater

The Filter Wheel cooler includes two (redundant) proportionally-controlled heaters to maintain a constant
temperature on the Filter Wheel Housing. The spacecraft shall provide the power and commands, as defined in
paragraphs 3.4.2 and 3.5.1 respectively, to operate the patch control heater during normal geosynchronous

operations.

~3.3:2:6.6 Filtetr Wheel Outgas Heater

The Filter Wheel cooler includes two (redundant) thermostatically-controlled heaters in order to outgas molecular
contaminants. The Filter Wheel outgas heater is used during the first few weeks of geosynchronous orbit
operations. The Filter Wheel outgas heater operation may also be required later in the mission life to decontaminate
the Filter Wheel cooler. The spacecraft shall provide power and commands, as defined in paragraphs 3.4.2 and
3.5.1 respectively, to operate the Filter Wheel outgas heater.

3.3.3 Power Dissipation ‘

) L Sounder 426.72
The nominal power dissipation for thedmagssElectronics Module and Power Supply Module are 52.3 W and 26.
W, respectively.

24

-

C




Release 8/14/9%7 Document 81757S51A

3.4 Electrical

3.4.1 General

Figure 3.4.1-1 gives an overview of the electrical interface between the spacecraft and the instrument.

Spacecraft | Test Points , Instrument
Instrument Power Input >
Commands >
< Telemetry

¢ Wideband Data
¢ Image Navigation & Registration >
¢ S/C Controlied Relays >

Figure 3.4.1-1 Electrical Interface

34.1.1 Grounding

Figure 3.4. 1-2 shows the Power System Grounding of the spacecraft and the instrument. Within the instrument all
electronic setums consisting of Pulse Command Retums, Bi-Level Telemetry Returns, Instrument Primary Power
Return and Instrument Secondary Power Returns shall be isolated from chassis and from each other. Each of these

returns ma 'y receive their reference to chassis via the spacecraft wiring per Figure 3.4.1-2.

The instrurment's secondary power return shall be provided to the spacecraft via multiple digital signal interface
returns (see Figure 3.4.1-2) and the spacecraft shall reference one or more of these returns to chassis. The
instrument  shall provide an optional jumper wire in Sensor Module connector J4 through which the instrument's
secondary gpower return could be connected to chassis near the instrument's most sensitive circuits. Connection of
this additio nal chassis ground will be determined by mutual agreement between ITT and the spacecraft contractor at

or prior to :spacecraft’s System Concept Review.
The spacec gaft shall terminate the Wideband Data Return (coax cable shield) to the spacecraft signal ground.

The spacec paft shall provide an electrical impédance measuring no more than 0.010 ohm between the chassis of any

instrument module (Electronics, Power Supply or Sensor Module) and the chassis of any other instrument module.
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’ Reiay/Switch Bi-Level Telemetry Retum

mummw e R.;:'nn Conneclion

PV TTIVTTIrVrryryry
2A6 Power Supply Module
nger e\?;x.scRetum and xtormer | 1 Side 142
L ommand Secondary
(Elecironics ON/OFF) Retum 1. " ) Sl
L Ll L *
- % J,JL I
Isclation
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Puise Command Retum T
Relay Bi-L evel Telemetry Retum
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2A8 Electronics Module . |- Setit
||1V|t '} gt Ranen
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Pulse Command Retum ¥ +
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| Analog Telemetry Return
___Proportional Command Retum
Digital INR Data Retum
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|150“(-mi| - .
‘ e= il
Wideband Data Retum Inolalien
Test Equipment| Testpoint
=
PV TTTrrrrery TOVTTTY ccTWW
Mechanical Structure (Chassis)

Figure 3.4.1-2 Grounding

34.1.2 Instrument Module Connectors

Table 3.4.1-1 is a list of Instrument Module Connectors. The locations of the interface connectors shall be as shown
on the instrument module Interface Control Drawings. The connector pin assignments shall be as given in

Appendix 5.4 of this document.
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Table 3.4.1-1 Instrument Module Connectors

Document 8175751A

Item | Connector Connector Name Pin/ No.of | Key Part No.
Designator Socket | Pins Pins
1 2A4J1 S-Mod Telemetry Socket 50 1,16 DDMA-K-50S-NMB-K47
2 2A412 Detector Preamp Inputs Pin 50 18,33 DDMA-K-50P-NMB-K47
3 2A413 Servo Preamps Socket 50 2,50 DDMA-K-50S-NMB-K47
4 2A4J)4 Video Power Pin 50 2,33 DDMA-K-50P-NMB-K47
5 2A4]5 Scan Control No.2 Pin 50 33,34 DDMA-K-50P-NMB-K47
6 2A4J6 Video Socket 50 2,49 DDMA-K-50S-NMB-K47
7 2A417 | Scan Control No.1 Socker |— 50| 17,34 | — DDMA=K=50S-NMB-KAT— |- o
8 2A4J8 Command/Telemetry No.2 | Socket 50 4,37 DDMA-K-50S-NMB-K47
9 2A4)9 (not used)
10 2A4J10 Cooler Test Socket 50 n/a DDMA-K-50S-NMB-K47
11 2A4J11 Side 1&2 Power Pin - 25 n/a DDMA-K-25P-NMB-K47
12 2A4J12 Cooler Cover Release No.2 | Socket 2 n/a NSI SEB26100001-250
13 2A4J13 Cooler Cover Release No.1 | Socket 2 n/a NSI SEB26100001-250
14 2A4J14 Cooler Cover Status Pin 9 n/a DEMA-K-9P-NMB-K47
15 2A6J1 Spacecraft Power Pin 15 n/a DAMA-15P-NM-FO
16 2A6]2 Side 1&2 Power Socket 25 n/a DBMA-25S-NM-FO
17 2A6J)3 Side 1 Power Socket 50 1,50 DDMA-50S-NM-FO
18 2A6J4 Side 2 Power Socket 50 17,18 DDMA-50S-NM-FO
19 2A6J5 Command/Telemetry No.1 Pin 37 n/a DCMA-37P-NM-FO
20 2A6J6 Fuse Test Socket 50 n/a DDMA-50S-NM-FO
21 2A811 Scan Control No.1 Socket 50 17,34 DDMA-50S-NM-FO
22 2A8J2 Scan Control No.2 Socket 50 33,34 DDMA-50S-NM-FO
23 2A8J3 Command No.2 Pin 50 34,50 DDMA-50P-NM-FO
24 2A8J4 Wideband Data No.2 Coax n/a n/a SMA -JACK
25 2A8J5 Side 2 Power Pin 50 17,18 DDMA-50P-NM-FO
26 1A8J6 Video Timing Socket 50 18,33 DDMA-50S-NM-FO
27 2A8)7 S-Mod Telemetry Pin 50 1,16 DDMA-50P-NM-FO
28 2A8]8 Telemetry No.2 Socket 50 1,17 DDMA-50S-NM-FO
29 2A8J9 | Telemetry No.1 Socket 50 1,32 DDMA-50S-NM-FO
30 2A8110 Video Pin 50 2,49 DDMA-50P-NM-FO
k) | 2A8J11 Video Power Socket |~ 50 2,33 DDMA-50S-NM-FO
32 2A8J12 Side 1 Power Pin 50 1,50 DDMA-50P-NM-FO
33 2A8J13 Wideband Data No.1 Coax n/a n/a SMA - JACK
34 1A8]14 Command No.1 Pin 50 1,49 DDMA-50P-NM-FO
35 1A8J15 Image Navigation & Pin 50 1,33 DDMA-50P-NM-FO
Registration
36 1A8J16 Servo Preamps Pin 50 2,50 DDMA-50P-NM-FO
3 A8J17 Servo Test Socket 50 2,32 DDMA-50S-NM-FO
38 | 7A8J18 | Video Test Socket | 50 | 2,17 ~ DDMA-50S-NM-FO
39 | 248119 | Scan Control Test Socket | 50 | 2,16 DDMA-50S-NM-FO
40 | 7A8120 | PROM Test Socket | S0 | 47,48 DDMA-50S-NM-FO
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The spacecraft contractor shall provide the instrument’s external harness with connector shells made from .
non-magnetic material with an electrically conductive finish. The spécecraﬁ shall provide the capability to (
terminate harness shields to the connector backshells. Cadmium plating shall not be used. Connector contacts shall

be gold plated. Silver plating shall not be used under the gold plating. The spacecraft contractor shall use the

keying and hamess connector designations shown in Table 3.4.1-1.

3.4.1.3 Instrument Module Harness Interconnects

Module, and Power Supply Module as shown in Figure 3.4.1-3. The length of the harness cable shall not exceed the
maximum cable lengths shown in Table 3.4.1-2. Signals interfacing the Sensor Module, Electronics Module,Aand
Power Supply Module only (non-spacecraft interfaces) are included in Figure 3.4.1-3 and in Appendix 5.4 '
Instrument Wire List / Pin Assignments, but this ICD does not provide detailed paragraphs, diagrams, or schematics
for these interfaces. The Interface Control Drawings contain information on all connector markings and locations
for each module. Appendix 5.4 of this document contains wire size, signal names, pin assignments for all

connectors.
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2A8 2A4
ELECTRONICS SENSOR
MODULE MODULE
Command No.1 m J7 le S-Mod Telemetry [ 31
Command No.2 > 43 M Video Power 7 » Js
S ¢ Wideband Data No.1 3 0 le Video J6
P |e Wideband Data No.2 " J6 Video Timing_ 52
é ¢ Telemetry No.1 9 18 Servo Preamps | * 5
E |e Telemetry No.2 J8 J1 Scan Control No.1 ] J7
g | ¢—m2ge Navigation & Registration | ;45 J2 Scan Control No.2 L—p! J5
A Servo Test | J17 JS ¢
-'; Video Test | J18 J12 &
Scan Control Test | J19
PROM Test | J20
|
- N
g POWER SUPPLY
F MODULE
A instrument Power Input » 31 ’ ) Side 1 Power . y
C Command/T: No.1 Side 2 Power P, J
E J5 34 p———— =
Fuse Test | J6 J2 |-Side 182 Power 1
T, . . *
( i‘ ‘ ‘Cooler Tes& 30
T < Command/Telemetry No.2 J8
< Cooler Cover Status 14
Cooler Cover Release No.1 ns
Cooler Cover Release No.2 H2 '

* Note: Thiese boxes contain spacecraft controlled relays (See section 3.5.5). Spacecraft connections are not shown.

Figure 3.4.1-3 Instrument Module Harness Interconnects

Table 3.4.1-2 Instrument External Harness Cable Lengths

Item | Cable Connections Maximum Cable Length
: (meter)
1 Instrument (any module) to Spacecraft 7
2 Electronics Module to Sensor Module 4
3 Electronics Module to Power Supply Module 2
4 Power Supply Module to Sensor Module 4
5 Electronics Module Test Connectors 15
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3.4.1.4 Test Connectors

Document 8175751A

The test points shown in Figure 3.4.1-4 shall be provided by the instrument to facilitate testing and ensure

conformance with the system specification.

_I_ Instrument
” Cooler Test (w/ Bib Heat) = Radiant Cooler
3 > Assy
o
Louver Test (Heater) _ g ‘
,,,,,,,,, [
" Fuse Test ) Power Supply
< Moduie
~N
o
» Servo (Scan Compensationy Analog Comp. ‘Analog Comp.
Side 1 Side 2
N/S Servo Amp | N/S Servo Amp
< Servo (For Bode Plots) Siae 1 Side 2
=l EMW Servo Amp | EAW Servo Amp
3 Side 1 Side 2
Servo Clocks ] N/S Digital Comp | N/S Digital Comp
Side 1 Side 2
| E/W Digital Comp | EMW Digital Comp |
Side 1 Side 2
N/S Digital Address | N/S Digital Address
Side 1 Side 2
E/W Digital Address | E/W Digital Address
Test :li Side 1 Side 2
Equipment |, Video (Visible) ' Vi, Processors
‘ N 2 (4 CCAs)
Video (IR) g IR Processors
(LW, MW, SW)
I Side 1 (12 CCAs)
. Scan Control Status . Data Output Buffer | Data Output Buffer
¢ ‘ 2 Side 1 Side 2
Motor Current 3 Motor Cumrent Motor Current
g Sensing Side 1 Sensing Sice 2
Scan Position < X1 Pos. Process | X1 Pos. Process
- — g Side 1 Side 2
Decontamination Select Telemetry Switch
PROM (Fixed Pattern) Servo Comp. Servo Comp.
Side 1 Side 2
i Sin/Cos Address | Sin/Cos Address
_ PROM (Sin/Cos) o Side 1 Side 2
F]
S NS Digital Comp. | N/S Digital Comp.
Compensated Address Side 1 . Side 2
EAW Digital Comp | E/W Digital Comp
Side 1 Side 2

Accelerometers/Thermocouples 4-—-—T-

Figure 3.4.1-4 Test Connector Interface
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A separate test connector shall contain means to verify Instrument Power Input fuse integrity. Test points shall be
internally buffered so that the instrument performance is not affected when monitoring. Short circuit protection of
all test points shall be provided. The instrument shall operate within specification while a test point is shorted to

ground.

The spacecraft shall provide access to the Electronics Module test connectors while the instrument is mounted on
the spacecraft. The spacecraft manufacturer shall provide the test cables necessary to access the Electronic Module
test connectors while the instrument is mounted on the spacecraft. The spacecraft shall provide access to the wires

from instrument mounted accelerometers and thermocouples. ITT shall remove or terminate the accelerometer and

thermocouple wires at the conclusion of spacecraft testing.
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3.4.2 Power

The spacecraft shall provide all power needed to operate the instrument through a single non-redundant Instrument (

Power Input. The interface shall be as shown in Figure 3.4.2-1.

Spacecraft Instrument
(TBD) Power Supply Module
+V Instrument Power Input (Instrument ON)

Side 1
: »| Telemetry »
-2 Converter

Side 1
p—p{ Electronics
Converter

Power Control
Unit
(Redundant)

2A6J0

v

Instrument Power Returmn

. Side 1
v : —p{ Scan >

i
¢

g
v

Filter

2
v

—n : _Themal Controt A

—n :  Thermal Controi B

—n | _Side Select Retay Buffer
"\ —°%____Cooler Outgas
"\ —0 .

1 . FW Outgas #1

v vy

v

—
™ W, FW Outgas #2

—
{Instrument OFF)

v

Figure 3.4.2-1 Instrument Power Input Interface

The DC/DC converters within the instrument’s Power Supply Module shall provide redundant primary side fusing

as specified in Table 3.4.2-1. Instrument heaters shall make use of the Instrument Power Input without a converter

and shall have redundant ﬁJsihg located in the instrument’s Power Supply Module. All other instrument loads shall

receive their power from the instrument’s power converters. All instrument power converters shall be synchronized
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to the instrument’s master clock during normal operation (excludes standby mode). The power converter switching

frequency shall be 100 kHz +/-100 ppm.

Document 8175751A

Table 3.4.2-1 Instrument Power Input Fuse Requirements

Item | Description Maximum Current | Fuse Rating
- (Amps) (Amps)
1 Side-1 DC/DC Converters 43 10
2 Side-2 DC/DC Converters 43 10
3 Filter Wheel Motor (No.1 or No.2 ON) 0.9 3
- 4 | Thermal Control A 32 7
5 | Thermal Control B 32
6 Side Select Relay Buffer 0.1 3
7 Cooler Outgas 22 10
8 | Filter Wheel Outgas #1 0.8 -3
9 | Filter Wheel Outgas #2 0.8 3

'342.1 DC Voltage

The spacecraft shall provide the Instrument Power Input voltage as defined in Table 3.4.2-2.

Table 3.4.2-2 Instrument Power DC Voltage

Item | Instrument Power Input Voltage (Vin)
@ Instrument Connector Required Instrument Performance
1 +40Vdc < Vin < +43Vdc The instrument shall meet all requirements
for Normal and Standby modes.
2 0Vdc < Vin < +40 Vdc Not required to meet any performance

requirements. The instrument shall not
be stressed and shall not draw more than
150% of the power drawn at Vin = +40
Vdec.
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3.4.2.2 Voltage Transients

The spacecraft shall limit voltage transients on the Instrument Power Input to the range specified in Table 3.4.2-3. (

The transient condition shall last no longer than 400 microseconds and shall not occur at a rate greater than 2 per

second .

Table 3.4.2-3 Instrument Power Voltage Transients

Instrument Power Input Voltage (Vin)
@ Instrument Connector Required Instrument Performance
+39.5V <Vin<+43.5V Shall mest conducted susceptibility requirements
(Recovers within 400uSec) (p:;agraph 3.4.3.3) for Normal and Standby
modes.

3.4.2.3 Instrument Power Consumption

The following sections specify the maximum power that the instrument shall draw from the spacecraft at Beginning-
of-Life (BOL). The instrument’s End-of-Life (EOL ) power consumption shall not exceed the maximum BOL

values by more than 5%.

3.4.2.3.1 Steady-State BOL Power ( T

The maximum steady-state BOL power (Excluding Scan Transients) from the instrument shall not exceed the
maximum values specified in Table 3.4.2-4. The instrument’s Thermal Control Heater shall provide proportional
control which, when thermally stabilized, will typically draw the steady-state power (Wss) shown in Table 3.4.2-4.
This number assumes that the instrument is thermally decoupled from the spacecraft. At initial turn-on and until
thermal control is established, the Thermal Control Heater shall draw no more than the maximum power (Wmax)
shown in Table 3.4.2-4. The numbers shown in Table 3.4.2-4 are for a single set of Thermal Control Heaters.

The instrument’s Cooler Outgas and Anti-Contamination Heaters shall provide thermostatic (bang-bang) control

and shall Jraw no more than the maximum power (Wmax) shown in Table 3.4.2-4
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Document 8175751A

Table 3.4.2-4 Maximum Steady-State BOL Power (@Vin=42V)

Item | Description Launch Orbit On-Orbit Initial Normal
Raising Storage Outgas Operation
: (Includes
Eclipse)
1 Standby: 29w 29W 29W 29W 29w
(Telemetry & Filter Wheel ON)
2 Normal Operation: 59W 59w
- (Elecironics & Scan ON @ Idle)
3 Thermal Control Heater (10of 2): 76Wss 76Wss 36 Wss 36 Wss
High Power (112Wmax) 112Wmax | 112Wmax | 112Wmax 112Wmax
Low Power (75Wmax) '
4 Cooler Outgas Heater:
High Power 82w
Low Power 15w
s Anti-Contamination Heater: i
Normal 2w
Backup (20Wmax) .
6 | Filter Wheel Control Heater ‘ 4w
7 Filter Wheel Outgas 31wV
8 Total Power 29w 120Wss 105Wss 237Wss 130Wss
156Wmax | 141Wmax | 313Wmax 206 Wmax

34.23.2 Tnnsient Currents

The uinsient currents produced on the Instrument Power Input by the instrument shall not exceed the maximum
values specified in Table 3.4.2-5. Any transients shorter than 2 milliseconds shall be characterized with a temporal
resolution of at least 50 microseconds. The Scanning transient shall not occur more often than 10 events per

second.

Table 3.4.2-5 Transient Currents

Operating Conditions Maximum Current
' (Amps)
Tum-On & Mode Switching (> 2mSec) 43
3.9

Stepping (< 10 events/second)
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3.4.3 Electromagnetic Compatibility (EMC . ’ ( |

The spacecraft and instrument shall be designed for electromagnetic compatibility using MIL-STD-1541 and
MIL-STD-461 as design guides. Conformance to EMC requirements shall be verified on both electronics Side 1
and Side 2 of every flight unit, except when noted otherwise, using MIL-STD-462 as a guide.

3.4.3.1 Steady-State CE of Power Line

The spacecraft shall be able to tolerate the maximum steady-state narrow band Conducted Emissions (CE) generated

by the instrument and fed back to the Instrument Power Input. The instrument’s Power Line Steady-State CE shall
not exceed the values shown in Figure 3.4.3-1, which contain 12dB margin over prior instrument test results above

300Hz. This requirement applies from 30Hz to. IMegahertz at the measurement bandwidths shown in Figure 3.4.3-

1.
‘20- e 1 3l Y - T . T 1
1 s ] i T 7 U ] T
+ - T T il
’ - - iy M
115 & = e T
: - et - — — s
110 - : T - T ;
‘Ews: '
mim : : - .20dB/decade
T 1 y 4
2 ' ’ NE
b
€ 9
3 = N
= e
O % . 150Kl'lz_____\_____
] : - e —_ - it N
6 & — P e ‘i“
—+ T ==
8 = e .
TS e pyyaq Hy =P BW=50 &'—_———'-——-”—%BW KHz

Frequency (KHz)

Figure 3.4.3-1 Steady-State CE of Power Line
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3.43.2 CE of Selected Signal Lines

The spacecraft shall be able to tolerate the maximum peak-to-peak Conducted Emissions (CE) generated by the
instrument. The instrument’s CE on Selected Signal Lines shall not exceed the values shown in Table 3.4.3-1. This
requirement applies to the output signals, electronic sides, and the scan operating modes defined in the Table 3.4.3-
1. This requirement applies only to the limited number of selected spacecraft-to-instrument interface signals shown

in the table.

Table 3.4.3-1 CE of Selected Signal Lines

Instrument Output Signal Scan Operating Mode |Maximum CE
(5 MHZ Bandwidth)

Proportional Command Servo Off <150 mVp-p

a. Data Strobe
Scan Status Normal Frame <250 mVp-p

a. E/W Scan Direction

b. E/W Slew Status

<. N/S Scan Direction

d. N/S Slew Status
Mirror Position Idle <250 mVp-p

a. Data Request

b. Data Strobe -

<. Data
Wideband Data Idle <150 mVp-p
|Bi-Level Telemetry Idle & Star Sequence Logic “1” < 100 mVp-p

" ;. Frame Status Logic “0” < 50 mVp-p

b. Space Look Status
Analog Telemetry Star Sequence <20 mVp-p

. Baseplate Temperature #1

¥, +17V Electronics
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3.4.3.3 Steady-State CS of Power Line | ( .

The spacecraft shall provide the instrument with the Instrument Power Input with interference levels below the
instrument’s specified Power Line Steady-State Conducted Susceptibility (CS), which is shown in Figure 34.3-2.
This requirement excludes noise voltages causes by conducted emissions from the instrument itself. Only additive
noise generated by the spacecraft itself should be tested to this requirement. The instrument shall meet all
performance requirements when subjected to the steady-state narrowband interference voltage superimposed upon

the Instrument Power Input voltage as shown in Figure 3.4.3-2. This requiremerit applies from 1Hz to 5 MHz.
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Figure 3.4.3-2 Steady-State CS of Power Line

34.3.4 CS of Selected Signal Lines

The spacecraft shall provide the instrument with the specified signal inputs having interference levels below the
instrument’s Conducted Susceptibility (CS) as specified for Selected Signal Lines as shown in Table 3.4.3-2. The |
instrument shall meet the performance requirements stated in this section when subjected to the steady-state
narrowband interference voltages superimpdsed upon the instrument input signals as shown in Table 3.4.3-2. This
requirement applies only to the signals speciﬁed in this section. The conducted susceptibility requirement is
constant at 200 millivolts or 100 millivolts, whichever applies, from 1 Hz to 150 kHz, and decays at -20 dB/decade.
from 150 kHz to 400 kHz. The ?:onducted susceptibility requirement for these signals is satisfied if the echoed data

in the instrument output data stream matches the original inputs.
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Table 3.4.3-2 CS of Selected Signal Line

Instrument Input Signal ‘ Scan Operating Mode |Interference Amplitude

Proportional Command Scan OFF Logic “1” =200 mVp-p
a. Data Ready Logic “0” = 100 mVp-p
b. Data

S/C Attitude Data (INR1) Star Sequence Logic “1” =200 mVp-p
a. Timing Gate Logic “0” = 100 mVp-p
b. Clock

——— e b —

3.4.3.5 Common Mode Voltage Noise

The maximum spacecraft generated broadband common mode noise between chassis and instrument secondary

return as measured at the instrument interface shall not exceed the levels specified in Table 3.4.3-3 when configured

per Figure 3.4.1-2.

Table 3.4.3-3 Common Mode Voltage Noise

Measurement Method Frequency Range Maximum Level
Broadband Oscilloscope Up to 400 MHz + 0.5V peak-to-peak
(Bandwidth = 400 MHz) |
Narrowband Spectrum Analyzer 4 kHzto 1 MHz + 10mV peak
( Measurement BW = 1kHz) Above | MHz + 100mV peak

3.4.3.6 Radiated Emissions of Instrument (RE)

The spacecraft shall be able to tolerate the maximum Radiated Emissions (RE) generated by the instrument. The
instrument’s maximum Radiated Emissions, frequency ranges, and measurement bandwidth specifications shall be
as shown in Table 3.4.3-4. The radiated emissions of the instrument is specified at a distance of 1 meter from the

sensor module’s optical port while the instrument is operating a Normal Frame.
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Table 3.4.3-4 Radiated Emissions of Instrument (RE) (
Frequency Range Measurement Field Strength
Bandwidth
Lower Frequency | Upper Frequency
14 kHz 2.4 MHz 1 kHz 54 dBuV/m
2.4 MHz 30 MHz 10 kHz 60 dBuV/m
30 MHz 200 MHz 100 kHz 76 dBuV/m
200 MHz 1 GHz 100 kHz 62 dBuV/m
I 1 GHz 10 GHz 1 MHz 72dBuv/m
401.700 MHz 402.400 MHz ~ 100 Hz -10 dBuV/m
406.000 MHz 406.100 MHz 100 Hz <13 dBuV/m
2025.600 MHz -2029.800 MHz 1 kHz -6 dBuV/m
2032.950 MHz 2033.050 MHz 1 kHz -7 dBuV/m
2034.150 MHz 2034.250 MHz 10 kHz -7 dBuV/m
2034.850 MHz 2034.950 MHz 300 Hz -15 dBuV/m

3.4.3.7 Radiated Susceptibility of Insqument (RS)

The spacecraft shall not produce radiated interference levels in excess of the Radiated Susceptibility of the (
instrument as defined in Table 3.4.3-5. The requirement applies at the frequencies shown in Table 3.4.3-5

at two source positions:

a. The source positioned 1 meter from the sensor module’s optical port.

b. The source positioned 1 meter from the sensor module’s radiant cooler.

The Radiated Susceptibility requirement is satisfied if no significant increase in noise is seen in the wideband video

signals or wideband servo error signals.
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Document 8175751A

Table 3.4.3-5 RS Test Frequencies and Field Strengths

Function Frequency Field Strength
(50% Modulated
with 1kHz signal)

DCPI Repeater 468.800 MHz 0.1V/meter

SAR Repeater 1544.500 MHz 1.0V/meter

Sensor Data 1676.000 MHz 1.0V/meter

MDL Data 1681.480 MHz 1.0V/meter

PDR Repeater T 1685700 MHz ~ | 1.0V/meéter

WEFAX Repeater 1691.000 MHz 1.0V/meter

CDA Telemetry 1694.000 MHz 1.0V/meter

DCS Pilot Report 1694.450 MHz 1.0V/meter

DCPR Repeater (Domestic) 1694.500 MHz 1.0V/meter

DCPR Repeater (International) 1694.800 MHz 1.0V/meter

Telemetry DSN 2208.586 MHz 1.0V/meter

Telemetry DSN 2209.086 MHz 1.0V/meter

3.4.3.8 Electrostatic Arc-Discharge Susceptibility (ESDS)

The spacecraft shall be designed to minimize the occurrence of ESD events on the instrument and shall not allow

discharges greater than the maximum specified for the instrument.

The instrurment shall be designed to withstand both a radiated and direct arc as shown in Table 3.4.3-6 without
sustaining gprermanent damage. The direct arc-discharge can occur on any of the 5 exposed surfaces of the three

instrument modules. Instrument operation shall not be impaired after the arc discharge.

Table 3.4.3-6 ESDS Characteristics

Item | Description

Characteristics

1 Discharge Voltage

10kV

-2 | Discharge Energy | 3 millijoules maximum
3 Peak Current 1 Amp
4 | Time Constant 600 nsec
5 | Repetition Rate 1 sec
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3.4.39 Magnetic Field Emissions ( '

The spacecraft shall be able to tolerate the maximum changes in magnetic fields generated by the instrument.

The change in the magnetic field produced by the Electronics or Power Supply Modules, for any instrument mode,
shall be less than 10 nanoTesla peak-to-peak, up to a single-pole lowpass bandwidth of 1.0 Hz, in any axis when

measured at a distance of 1 meter from any face of either module.

The change in the magnetic field produced by the instrument Sénsor Modiile, for any instrument mode, shall be less
than 20 nanoTesla peak-to-peak, up to a single-pole lowpass bandwidth of 1 Hz, in any axis when measured at a

distance of 1 meter from any face of the Sensor Module.
Magnetic field emissions from the instrument module harness shall be minimized by the twisting of high current

wires with their respective return wires. Chassis currents shall be minimized by using high input impedance as
defined in this ICD for the spacecraft to instrument signal interfaces.

3.4.3.10 Bonding and Grounding (

The spacecraft and instrument shall allow bonding and grounding in compliance with MIL-B-5087 and ‘
MIL-STD-1541 and shall comply with the requirements of the Interface Control Drawings. All external electrically
conductive surfaces, including thermal insulation and thermal control surfaces, shall have provision for grounding to

the spacecraft structure.
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3.5 Command and Data Handling

3.5.1 Commands

The spacecraft shall control instrument operations by providing commands to the instrument as shown in F igure

3.5.1-1. CUI and CU2 represent the primary and redundant spacecraft Command Units respectively.

Instrument
Bi-Level Command - CU1 |
@ "] Power Supply
Bi-Level Command - CU2 < Module
>4
0=
Pul mm - Cu1l g § Relay Coils
Pul mm - §§
Spacecraft Proportional Commands -CuU1 [ o Comra
< Processor Side 1

Proportional Commands - CU2 (Frop G I

1 Processor Side 2

EED Command - CU1
EED Command - CU2 | Cov

— 2a4n12}{ 2a4013 H_zAm
A

Figure 3.5.1-1 Command Interface

3.5.1.1 E®i-level Command (Electronics ON/OFF)

The spacescnft shall provide the instrument with a Bi-Level command (Electronics ON/OFF) to control the On/Off
state of th e Electronics Power Converter. The signal shall consist of a relay closure through a source impedance of
3 Kohm #= (% to the Instrument Power Input to command the Electronics Converter ON. The instrument shall
respond te Electronics ON/OFF signals from either command unit and shall continue to function should a single

commandy it fail in the open condition. The command interface circuitry shall be as shown in Figure 3.5.1-2.
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Spacecraft Side 1 (TBD) Instrument Side 1
+Vbus
OFE, , B
3% ™ ' ( '
Electronics ON " J '('.",'v'? 3
ON/OFF
+Vbus
OFE
3K \.—_..®
ON
a2 +
Spacecraft Side 2 Instrument Side 2
__(SameasSidel) : (Same as Side 1)
w—— +

Figure 3.5.1-2 Bi-Level Command Schematic

3.5.1.2 Pulse Commands

The instrument shall respond to signal pulses from either command unit and shall continue to function should a
smgle command unit fail in the Low condition. The Pulse Command interface circuitry shall be as shown in Figure

3.5.1-3. The spacecraft shall provide the pulse commands shown in Table 3.5.1-1.

( o
. A

e, gui

Spacecraft Side 1 (TBD) Instrument Side 1
Sat Pulse I~
> o I |
L ® o o foit
Resat Puse I~ o ;"‘--o——n"'
Lo »® o] | =
1 >8 » L
Cmd
Unit Rin
Spacecraft Side 2 »{ Instrument Side 2
®—
(Same as Side 1) 5 - (Same as Side 1)
v

Figure 3.5.1-3 Pulse Command Schematic
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Table 3.5.1-1 Pulse Command List

Item | Command Signal Description (For Reference)

1 Electronics Side 1 Select | Connects Instrument Power Input to side 1 power converters
and electronics. Switching electronic sides shall only be
possible when Instrument is OFF.

2 Electronics Side 2 Select | Connects Instrument Power Input to side 2 power converters
and electronics. Switching electronic sides shall only be
possible when Instrument is OFF.

"3 | Instrument ON— | -Connects Instrument. Power Input to the dc/dc converters and
provides power for standby mode.

4 | Instrument OFF Disconnects Instrument Power Input from the dc/dc
converters & turns instrument off.

S | Scan Motor ON Provides power to the scan motor.

6 | Scan Motor OFF Removes power from the scan motor.

7 | Detector Bias ON Provides bias power to PC infrared detectors.

8 | Detector Bias OFF Removes bias power from PC infrared detectors.

9 | Patch Temp Control ON Provides power to patch temperature control and selects

Low lowest patch operational temperature. When energized after
a Patch Temp High Select command, shall set mid level
patch control temperature.
10 | Patch Temp High Select Selects highest patch operational temperature.
11 | Patch Temp Control OFF | Removes power from the patch temperature control.
12 | Thermal Control Heater Powers Sensor Assembly baseplate heater No. 1 ON in low
No. 1 ON, Low heat condition.
13 | Thermal Control Heater Powers Sensor Assembly baseplate heater.No. 2 ON in low
No. 2 ON, Low heat condition.
14 | Thermal Control Heaters | Selects HIGH power for both baseplate heaters.
HIGH
15 | Thermal Control Heaters | Removes power from both baseplate heaters.
OFF
16 | Cooler Outgas Heat ON Provides power to radiant cooler heaters and selects low
(Low) power condition. When energized following a Cooler Outgas
Heat (High) Select command, the outgas heat shall be
terminated and the Anti-Contamination Heat energized.
1-7 | Cooler Outgas Heat ‘Selects high cooler outgas heat.
(High) Select

1.8 | Cooler Outgas Heat OFF | Commands cooler outgas heater or Anti-Contamination
heater power off.

19 | Auto B.B. Calibrate Forces blackbody-calibration at next end-of-frame or

Enable immediately if no frame in process. Restores automatic
black- body calibration.
2y | Auto B.B. Calibrate Inhibits automatic blackbody calibration sequence.
Inhibit
2 1 | Space Look East Selects East side of earth for space look.
22 | Space Look West Selects West side of earth for space look.
2. 3 | Scan Reset Resets all scan commands to inactive condition and erases
the information in the command registers.
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Item | Command Signal Description (For Reference)
24 | Normal Frame Start Starts normal frame or repeat sequence. -
25 | Priority 2 Frame Start Starts priority 2 frame or repeat sequence. Has priority over
a normal frame.
26 | Priority | Frame Start Starts priority 1 frame or repeat sequence. Has priority over
a normal frame or priority 2 frame.
27 | Star Frame Start Starts star sense activity. Has priority over all other frames.
28 | IMC Range Select High Selects +8 milliradian (optical) IMC compensation input
range for N-S & E-W.
29 | IMC Range Select Low Selects = 4 milliradian (optical) IMC compensation input
range for N-S & E-W
_..30..} Filter Wheel Motor 1 ON__| Provides power to Filter Wheel Motor No.1. Both Filter
Wheel Motors may be powered simultaneously.
31 | Filter Wheel Motor 2 ON | Provides power to Filter Wheel Motor No.2. Both Filter
Wheel Motors may be powered simultaneously.
32 | Filter Wheel Motor OFF Removes power from the Filter Wheel Motors.
33 | Filter Wheel Housing Provides power to the Filter Wheel Housing temperature
Thermal Control ON control circuit.
34 | Filter Wheel Housing Removes power from the Filter Wheel Housmg temperature
Thermal Control OFF control circuit.
35 | Filter Wheel Cooler Provides power to the Filter Wheel Cooler Outgas Heater
Outgas Heater ON circuit.
36 | Filter Wheel Cooler Removes power from the Filter Wheel Cooler Outgas Heater
Outgas Heater ON circuit.
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3.5.1.2.1 Pulse Command Signal Characteristics

The pﬁlse command line shall have the signal characteristics shown in Table 3.5.1-2.

Table 3.5.1-2 Pulse Command Signal Characteristics

Item | Description Logic Characteristics
‘ State
1 | Voltage 1 Command present, 26 =4 V dc, referenced to the
2 | Current 1 100 mA maximum
3 | Source Impedance 1 41 ohms maximum.
4 | Voltage 0 0.0 x1.5Vdec.
- 8§ | Current 0 Diode isolated, minimal current.
6 Load Impedance : 290 ohms minimum, 20 Kohms maximum.
7 | Pulse Width 1 40 msec minimum, and 100 msec nominal.
8 | Pulse Rise Time 1 100 microseconds maximum.
9 | Pulse Fall Time 1 Diode isolated, determined by load characteristics.
10 | Return Line Isolation The pulse signal return shall be isolated from
primary power return by 100 Kohms.
11 | Pulse Threshold The relays shall not respond at an input voltage less
than 9.0 Vdec.

3.5.1.3 Preportional Commands

The spacecraft shall provide scan frame information to the instrument via Proportional Commands. The
proportional command signals shall be cross-strapped in each side of the receiving circuitry so as to operate from
either side ©f the source circuitry. The Proportional Command interface circuitry shall be as shown in Figure 3.5.1-

4. The redwundant lines shall remain in the 'Zero' state.
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Figure 3.5.1-4 Proportional Command Schematic

The spacecraft shall provide the “Data” and “Data Ready” signals to the instrument. Upon receiving the “Data

Ready” signal, the instrument shall provide a “Data Strobe™ signal to the spacecraft. On the “Data Strobe” signal’s

rising edge, the instrument shall latch the “Data” and the spacecraft shall update the “Data”. Figure 3.5. 1-5 shows

the timing diagram for the Proportional Command interface.
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Data Ready | Wordi”—l_ml Wordzm—l_"_l Wcrd.:.i”_l____ I Word;t”—l___

Data Strobe j U I H ....... _ﬂ_ﬂ_ﬂ_ ....... ._”.ﬂ_ﬂ_ ....... _ﬂ.ﬂ_ﬂ__—-
oeta RPN BRGSO BEGEES

Figure 3.5.1-5 Proportional Command Timing Diagram

e 35,13} Proportionat Command-“Data’ Signal CRAFACIRFISHEs -~ -~

The “Data” Signal shall have the characteristics shown in Table 3.5.1-3.

Table 3.5.1-3 Proportional Command “Data” Signal Characteristics

Item | Description , Logic | State | Characteristics
: Level
1 Word Length 24 bits
No. of Words per command message 4 Words
3 | Signal Level 1 4.35V to +5.35V.
0 -0.2V to +0.6V
4 Source Impedance 1 3.7 Kohm max
0 1.2 Kohm max
5 Pulse Repetition Frequency 1,000 - 10,000 Hz
6 Time Interval Between Words 0.25 sec minimum
7 Rise/Fall Time Less than 5 microseconds
8 | Delay of data update relative to strobe 2 microseconds to 25
(gated clock) pulses rising edge microseconds
.9 Conducted Susceptibility Refer to paragraph 3.4.3.4

and Table 3.4.3-2.

3.5.1.3.2 Proportional Command “Data Ready” Signal Characteristics

A single dataready pulse shall be used for each command data word . First data bit shall be on the data line at start

of Data Re=ady Signal. The “Data Ready” Signal shall have the characteristics shown in Table 3.5.1-4.
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Table 3.5.1-4 Proportional Command “Data Ready” Signal Characteristics

Item | Description Logic State | Characteristics
Level
1 Waveform Single pulse, during which
time the data must be
collected.
2 Pulse Width 100ms +5 ms.
3 Signal Level 1 Active | +4.35V to +5.35V
S 0} Inactive } -0.2V to +0.6V .
4 | Source Impedance 1 3.7 Kohms max
0 1.2 Kohms max
5 | Time Between Pulses 0.25 sec minimum
6 | Time for 4 Data Words 1.25 sec minimum.
7 | Conducted Susceptibility: Refer to paragraph 3.4.3.4 and
Table 3.4.3-2.

3.5.1.3.3 Proportional Command “Data Strobe” Signal Characteristics

The “Data Strobe” Signal shall have the characteristics shown in Table 3.5.1-5.

Table 3.5.1-5 Proportional Command “Data Strobe” Signal Characteristics

Item | Description Logic State Characteristics
Level
1 Waveform Square wave
2 | No. of Pulses , 24 per command data Word
3 Signal Level 1 Active +4.5V to +5.5V
0 Inactive | -0.2V +0.5V
4 Source Impedance 1 3.7 Kohm max.
0 1.2 Kohm max
5 | Pulse Repetition Frequency ' 1,000 - 10,000 Hz
Duty Cycle 40% x5% High, 60% +5% Low
Delay of Leading Edge (0 to 1 20 ms sec. max.
transition) of first pulse from
leading edge of Data Ready
Pulse
8 Rise/Fall Time Less than 5 microseconds
9 Conducted Emissions Refer to paragraph 3.4.3.4 and Table

3.4.3-1.
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3.5.1.3.4 _Proportional Command Format

The Proportional Command Data shall be serially transmitted to the instrument in a command message format .
consisting of four sequential data words of 24 bits each. The four words shall be contiguous in order to maintain the
correct definition of the individual bits. A transistor bi-level telemetry bit (Command Receipt Incomplete Status)
shall be provided by the instrument to indicate when a complete four word command has been received. Once the
command is loaded, the contents of the command registers (Command Echo) shall be included in the wideband data
as part of the telemetry data block. Each header and trailer data block shall contain sufficient status information to
indicate which of the four executed command registers (Normal, Priority 2, Priority 1, or Star) is active. The

kproportional commands shall have the format shown in Figure 3.5.1-6 and Table 3.5.1-6.

Bit:23 22 2120 1918 177 16 1514 13121110 9 8 76 5 4 3 2 1 0

X-Start
Word 1 X-Start Increment Cycle
Word 2 Y-Start increment
Word 3 Repeats X-Stop Increment ' ’é‘syd“.“

Y-Stop increment Y-Stop Cycle
[] 23 o 23 [+
{_ Word3  ------- Word2 === l Word1  [:-—>
DATA

Notes: (1) All LSBs are right justified.
(2) Word 1, Bit 0 is first bit of message

Figure 3.5.1-6 Proportional Command Format
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Table 3.5.1-6 Proportional Command Content

Item | Command Elements Description
1 Star Sequence Inhibits calibration to permit sequential star sensing.
2 { Frame Priority Defines the Frame Priority as:
Bit Number
17 16 Frame Priority
0 0 Normal
- - - 0 1 Priority 2
1 0 Priority 1
1 1 Star Sense
3 | Scan Abort Terminates all scanning action and returns the instrument to
idle mode at nadir. Command register information is
maintained.
4 | X, Y Frame Start (Cycles, | Sets location for beginning of frame in x-axis (E-W) and in
Increments) y-axis (N-S) '
6 | Blackbody Calibration Force a BB Cal. before sounding frame and suppress BB
Suppress Cal during Sounding Frame
7 | Repeats Sets number of repeats of 2 given image frame or star dwell
interval
8 Scan Mode Defines the scan mode as:
Bit Number ( ™
17 16 Scan Mode e
0 0 Single Step (1120uradian), 0.1 Sec Dwell
0 1 Single Step (1120pradian), 0.2 Sec Dwell
1 0 Single Step (1120uradian), 0.4 Sec Dwell
11 Double Step (2240pradian), 0.1 Sec Dwell
9 | X, Y Frame Stop (Cycles, | Sets location for end of frame in x-axis (E-W) and in y-axis .
Increments) (N-S) ’ :

3.5.1.4 Electroexplosive Device (EED) Command

_ The spacecraft shall provide redundant EED commands to the instrument in order to energize an Electroexplosive

Device (EED) which releases the spring loaded radiant cooler cover. Command verification shall be provided in the
instrument’s bi-level telemetry by sensing the cooler cover’s status using position switches. Figure 3.5.1-7isa

schematic of the Command circuits.

52




Release 8/14/97 D~~1ment 8175751A

Spacecraft Side 1 (TBD) Instrument Side 1
+Vbus
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___________________ Unthn o o e e e o e o . e e e e e e
Spacecraft Side 2 Instrument Side 2
(Same as Side 1) (Same as Side 1)

Figure 3.5.1-7 EED Command Schematic

3.5.2 Telemetry

_The instrurnent shall provide the telemetry interfaces shown in Figure 3.5.2-1. The following sections define the
requirements for the telemetry which interfaces directly to the spacecraft and not the status or housekeeping

telemetry which is included in the wideband data.

Instrument
Switch Bi-Level Telemetry Radiant Cooler
N Cover
Relay Bi-Level Telemetry
y Relay Contact

2A4J8,
2A808 | 24645, [{2adi1e
&2A8J8 pE=

Transistor Bi-Level Telemetry Peripheral No. z Penpherll No. 2.
e Side 1 Side 2 '
Spacecraft
N
g
Analog Telemetry S .
< g Analog Oriver
-1
S
Servo Error Telemetry El N-S Servo Amp | N-S Servo Amp
i g ] Side 1 Side 2
E-W Servo Amp | E-W Servo Amp
. Side 1 Side 2

Figure 3.5.2-1 Telemetry Interface
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; 352.1 Bi-Level Telemetry Outputs {
| A
| Relay and Switch Bi-level and Transistor bi-level interfaces shall be provided as shown in Figure 3.5.2-2 and Figure
3.5.2-3, respectively.
Spacecraft Side 1 (TBD) instrument (Non-Redundant)
v
. Unlt R o
T Spacecra Side 2 | -
\
(Same as Side 1) 1
| un ;
Figure 3.5.2-2 Relay and Switch Bi-Level Telemetry Schematic

—t ' e

10K . Swan
A -
T T T T T Spacecraft Side 2 CinstrumentSide2 |
(Same as Side 1) . ] (Same as Side 1)
vt o

Figure 3.5.2-3 Transistor Bi-Level Telemetry Schematic

Bi-Level Telemetry outputs to the spacecraft shall be provided as defined in Table 3.5.2-1. Relay and Switch Bi-
Level Telemetry shall be valid in all operating modes including Standby and Instrument OFF. Transistor Bi-Level

Telemetry shall become Valid with the Electronics ON command.
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Item | Telemetry Description Source Logic “0” Logic “1” Sampling
Interval
less than:

1 Cooler Cover Deployed Switch Deployed Not Deployed 10 sec
Status
2 | Cooler Cover Captured Status | Switch Captured Not Captured - 10 sec
3 | Electronics Side 1/2 Select Relay Side-2 Side-1 10 sec
4 | Patch Control Heater ITRelay [OFF — [ON 7 10sec
ON/OFF Status
5 Patch Temp Setpoint Select Relay Low OR High Temp Setpoint 10 sec
Medium
Temp
Setpoint
6 | Detector Bias ON/OFF Status | Relay OFF ON 10 sec
7 | Thermal Control #1 ON/OFF | Relay OFF ON 10 sec
Status '
8 | Thermal Control #2 ON/OFF | Relay OFF ON 10 sec
Status
9 Thermal Control H/LOW Relay Low Power | High Power 10 sec
Select
10 | Scan Motor ON/OFF Status Relay OFF ON 10 sec
11 | Space Look E/W Select Relay West East 10 sec
12 | IMC Range H/LOW Select Relay Low Range | High Range 10 sec
13 | Cooler Outgas ON/OFF Relay OFF ON 10 sec
Status
14 | Cooler Outgas Select #1 Relay Low Power | High Power 10 sec
' OR
Anti-Ice ON
15 | Instrument ON/OFF Status Relay OFF ON 10 sec
16 | Filter Wheel Outgas Status Relay OFF ON 10 sec
17 | Filter Wheel Cntl Htr Status | Relay OFF ON 10 sec
18 | Filter Wheel Motor #1 Status | Relay OFF ON 10 sec
19 | Filter Wheel Motor #2 Status | Relay OFF ON 10 sec
20 | BB Cal In Progress Status Transistor | When When slew leaves 1 sec
settled at space look and starts
end location | toward BB.
after end of
BB Cal
sequence. .
21 | BB Cal Auto Status Transistor | As soon as When BB Cal Auto is I sec
BB Cal active
Inhibit is
received
22 | Command Receipt Transistor | When fourth | When the first 1 sec
Incomplete Status word (96th command word (Ist
bit) is
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Item | Telemetry Description Source Logic “0” Logic “1” Sampling
. Interval
less than: (
received bit) is received .
23 | Electronics ON/OFF Status Transistor | When When Electronics 1 sec
Electronics | OFF signal present
ON signal
present
24 | Frame Scan Status Transistor { Only when When in any scan 1 sec
at rest with condition (scan,
no command | calibrate, star sense)
active.
25 | Priority Frame Status Transistor | When any When a Priority 1 sec
other orno | Frame or Star Sense
activity. message is being
acted upon. (At start
of slew to star, etc.)
26 | Scan Reset Status Transistor | When next | When Scan Reset 1 sec
command pulse s received
message is
received
27 ) Space Look In Progress Transistor | When At beginning of last 1 sec
Status starting next | spacelook.
valid scan
28 | Star Sense Mode Status Transistor | All other During all star frame 1 sec (,‘
times. activity, from start of
motion to star location
until end of active star
data collection
interval.
29 | Command Transfer Transistor | All other When valid command 1 sec
Suspended Status times. message has been
received but not
transferred to assigned
register.
30 | Dwell Time Select #1 Transistor | Single Step, | Single OR Double 1 sec
0.1 Sec OR | Step, 0.1 Sec OR 0.2
0.4 Sec Sec v
31 | Dwell Time Select #2 Transistor | Single Step, | Single OR Double 1 sec
0.1 Sec OR | Step, 0.1 Sec OR 0.4
0.2 Sec Sec
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3.5.2.1.1 Relay and Switch Bi-Level Telemetry Signal Characteristics

Relay and Switch Bi-Level Telemetry shall be made available for spacecraft monitoring at all times. The Relay and

Switch Bi-Level Telemétry provided by the instrument shall have the characteristics shown in Table 3.5.2-2.

Table 3.5.2-2 Relay and Switch Bi-Level Telemetry Signal Characteristics

.| Item | Description Logic | Characteristics
State
1 Voltage Level 1 Open relay contact
2 | Source Impedance 1 Greater than 1 Megaohm
0 500 ohms maximum.
3 | Feedback Voltage 1 +5.3 Vdc maximum, with a pull-up
(from Telemetry Unit) resistor of approximately 33 Kohms.

4 Voltage Level 0 -0.2 to +0.6 Vdc through closed relay
contacts.

5 Current Feedback 0 1.0 mA maximum.

(from Telemetry Unit)

6 | Sampling Interval See Table 3.5.2-1 Bi-Level Telemetry
Output.

7 | Contact Characteristics Gold contacts, closed impedance less
than 100 ohms, end-of-life, at 50
microamperes test current,

8 | Conducted Emissions Refer to paragraph 3.4.3.2 and Table
3.4.3-1.

9 | Minimum of 2 TLM returns
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3.5.2.1.2 Transistor Bi-Level Telemetry Signal Characteristics (

Transistor Bi-Level Telemetry provided by instrument electronics shall have the characteristics shown in Table

3.5.2-3.
Table 3.5.2-3 Transistor Bi-Level Telemetry Signal Characteristics
Item | Description Logic | Characteristics
o ’ State ‘
| 1 | Voltage Level . 1| Open transistor collector.
| 0 | 0to+0.5Vdc.
| 2 | Sink Current 0 | The source shall be able to sink up to 0.5
milliamperes.
3 | Source Impedance 1 Greater than 1 Megaohm.
4 Sampling Interval See Table 3.5.2-1 Bi-Level Telemetry
Output.
5 | Feedback Voltage 1 +5.3 Vdc maximum with a pull-up resistor of
(From Telemetry Unit) approximately 33 Kohm.
6 | Conducted Emissions Refer to paragraph 3.4.3.2 and Table 3.4.3-1.
7 Rise and Fall Times TTL compatible, less than 5 microseconds.
8 | Interface Circuit The drive circuit shall have the typical —
configuration shown in Figure 3.5.2-4. (
A

3.5.2.2 Analog Telemetry

The instrument shall monitor analog telemetry signals (temperatures, voltages, and currents) and provide Analog

Telemetry outputs to the spacecraft. The output drive circuit shall be provided as shown in Figure 3.5.2-4.

Spacecraft Side 1 (TBD) Instrument (Non-Redundant)

20K Telemetry
el Signal
509 o3 3V *3V)
W WAy 30K
INTSTA OPOTA N F
+(9.IV) or Equiv.

Spacecraft Side2  —

§
24

(Same as Side 1)

Figure 3.5.2-4 Analog Telemetry Schematic
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Analog Telemetry outputs to the spacecraft shall be as defined in Table 3.5.2-4. These outputs in units of Volts will

- be converted by ground processing to engineering units (degree C., Kelvin, Amps, Volts) through the use of

conversion equations and instrument unique telemetry coefficients provided by ITT. Listed for each telemetry
function is the signal conditioning performed on the signal (buffered, switched; precision OR’d, & diode OR’d).
Buffered functions provide the same output for both Side-1 and Side-2 operation. Switched, precision OR’d, and
diode OR’d functions provide a different output depending on which instrument side is powered. The table also

indicates the telemetry function’s validity during the different operating modes.

Table 3.5.2-4 Analog Telemetry

Item | Telemetry Description Telemetry | Instru- Elec- Scan | Sampling
Signal - ment tronics ON | Interval
Condition- | ON ON less than:
ing
1 Electronics Temp #1 Buffer Valid Valid | Valid 60 sec
2 Electronics Temp #2 ' Buffer Valid Valid Valid 60 sec
3 Power Supply Temp Buffer Valid Valid Valid 60 sec
4 Sensor Assy Baseplate Temp #1 Buffer Valid Valid Valid 60 sec
5 Blackbody Tgt Temp #5 (Side 1) Switched Valid Valid Valid 60 sec
Blackbody Tgt Temp #1 (Side 2) '
6 Blackbody Tgt Temp #6 (Side 1) Switched Valid Valid Valid 60 sec
, Blackbody Tgt Temp #2 (Side 2)
7 Blackbody Tgt Temp #7 (Side 1) Switched Valid Valid Valid 60 sec
| Blackbody Tgt Temp #3 (Side 2)
8 | Blackbody Tgt Temp #8 (Side 1) Switched Valid Valid Valid 60 sec
Blackbody Tgt Temp #4 (Side 2)
9 Telescope Primary Temp Buffer Valid Valid Valid 10 sec
10 | Telescope Secondary Temp #1 Buffer Valid Valid Valid | 1sec
11 | Telescope Secondary Temp #2 Buffer Valid Valid Valid 1sec
12 | Telescope Secondary Temp #3 Buffer Valid Valid Valid 1 sec
13 | Scan Mirror Temp Buffer Valid Valid Valid 10 sec
14 ] Visible Optics Temp Buffer Valid Valid Valid 60 sec
15 | Louver Radiator Temp Buffer Valid Valid - | Valid 60 sec
16 | Cooler Housing Temp Buffer Valid Valid Valid 60 sec
17 ] Cooler Radiator Temp Buffer Valid Valid Valid 60 sec
18 | Cooler Patch Wide Range Temp Buffer Valid Valid Valid 60 sec
19 | Cooler Patch Narrow Range Temp Buffer Valid Valid Valid 10 sec
20 | Filter Wheel Motor Temp Buffer Valid Valid Valid 60 sec
21 | Filter Wheel Housing Temp Buffer Valid 'Valid Valid 60 sec
22 | Fiiter Wheel Radiator Temp Buffer Valid Valid Valid 60 sec
23 | Filter Wheel Motor Current #1 Precision Larger Larger | Larger 1 sec
Filter Wheel Motor Current #2 OR’d Signal | Signal | Signal
' : Valid Valid Valid
24 Filter Wheel Cntl Htr Volt (Side-1 or Precision Invalid Valid Valid 60 sec
2) OR’d
25 | Instrument Power Input Current Buffer Valid Valid | Valid I sec
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Item | Telemetry Description Telemetry | Instru- Elec- Scan | Sampling
’ Signal ment tronics ON | Interval ‘
Condition- ON ON less than: (
ing
26 | E-W Servo Current (Side-1 or 2) Precision Invalid Invalid Valid 1 sec
OR’d '
27 | N-S Servo Current (Side-1 or 2) Precision Invalid Invalid Valid 1 sec
OR’d .
28 | Patch Control Heater Voltage Buffer Valid Valid Valid 10 sec
29 | Reference +10V #1 Buffer Valid Valid Valid 60 sec-
30 | TLM+17V (Side-1 0r2) Precision Valid Valid Valid 60 sec
31 | TLM +11V (Side-1 or 2) Diode Valid Valid Valid 60 sec
OR’d ' ‘
32 | TLM -8V (Side-1 or 2) Diode Valid Valid Valid 60 sec
OR’d
33 | Electronics +17V (Side-1 or 2) Diode Invalid Valid Valid 60 sec
OR’d
34 | Electronics -17V (Side-1 or 2) Diode Invalid Valid Valid 60 sec
OR’d :
35 | Electronics +12V (Side-1 or 2) Precision Invalid Valid Valid 60 sec
OR’d
36 | Electronics +8V1 (Side-1 or 2) Diode Invalid Valid Valid 60 sec
OR’d
37 ] Electronics +8V2 (Side-1 or 2) Diode Invalid Valid Valid 60 sec (
OR’d 4
38 | Electronics +8V3 (Side-1 or 2) Precision Invalid Valid Valid 60 sec
: OR'd :
39 | Electronics -8V (Side-1 or 2) Diode Invalid Valid Valid 60 sec
OR’d
.40 | Servo +25V (Side-1 or 2) Precision Invalid Invalid Valid 60 sec
‘ OR’d o
41 | Servo -25V (Side-1 or 2) Precision Invalid Invalid Valid 60 sec
_ OR’d
42 | Servo +9V (Side-1 or2) Precision Invalid Invalid Valid 60 sec
: OR’d
43 | Servo -9V (Side-1 or 2) Precision Invalid Invalid | Valid 60 sec
OR'd
44 | Servo +7V1 (Side-1 or 2) Precision Invalid Invalid Valid 60 sec
OR’d
45 | Servo +7V2 (Side-1 or 2) Precision Invalid Invalid Valid |. 60 sec
OR’d
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3.5.2.2.1 Analog Telemetry Signal Characteristics

The instrument shall provide Analog Telemetry signals with the characteristics shown in Table 3.5.2-5.

Table 3.5.2-5 Analog Telemetry Signals Characteristics

Item | Description Characteristics
I | Signal Volitage Range The instrument output signal level shall be within a range of
0.02 to +5.0 Vdc, referenced to the signal retum. e
I 21 Quantization The spacecraft shall quantize the analog telemetry to 8-bits
minimum.
Sampling Interval See Table 3.5.2-4 Analog Telemetry.
Input Resistance The spacecraft telemetry unit shall have an input resistance of
5 Megaohms minimum.
5 | Source Impedance The output impedance of the instrument shall not exceed
1,000 ohms resistive and 0.01 microfarad of shunt
capacitance.

6 | Common Mode Voltage The instantaneous common mode voltage between the signal
retum line and the secondary power retumn shall not
exceed the range of -1.0 to +4.5 Vdc.

- T | Overvoltage Because of possible malfunction of the source, the output line
to the TLM Unit shall have limiting circuitry so as not to
exceed the range of -1.0 to +11.0 Vdc.

8 | Conducted Emissions Refer to paragraph 3.4.3.2 and Table 3.4.3-1.
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3.52.3 Servo Error Telemetry (to Multi-use Data ‘Link) ( y

The instrument shall provide Servo Error Telemetry as shown in Figure 3.5.2-5.

Spacecraft (TBD) | Instrument Side 1
tbd tbd

w |
l[.sv

Itf
4_
R ::§
i
2 +
18z

Sidert
EW
Serve
Evor EW

&—{ (Same asAbove) (Same as Above) . pad ::

" Instrument Side 2 . - -
(Same as Above) N )
(Same as Side 1)

A &

Figure 3.5.2-5 Servo Error Telemetry Schematic

The Servo Error Telemetry signals shall be sent to the spacecraft’s Multi-use Data Link (MDL) unit and shall be
defined as shown in Table 3.5.2-6.

Table 3.5.2-6 Servo Error

: Telemetry Side-1 or 2
Item | Telemetry Description Signal Standby Side-1 Side-2
Conditioning
1 | E-W Servo Error (Side-1) Buffer Invalid Valid Invalid
2 N-S Servo Error (Side-1) Buffer Invalid Valid Invalid
3 E-W Servo Error (Side-2) Buffer Invalid Invalid | Valid
4 N-S Servo Error (Side-2) Buffer Invalid Invalid Valid
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3.5.2.3.1 Servo Error Teiemetry Signal Characteristics

The Servo Error Telemetry shall be provided by the instrument and shall have the characteristics shown in

Table 3.5.2-7.
|
Table 3.5.2-7 Servo Error Telemetry Characteristics
oo | ltem | Description | Characteristics ; .

1 Signal Voltage Range The instrument output signal level shall be within a range of
-3.5 volts to +3.5 volts, referenced to the signal return.

2 Quantization The spacecraft shall quantize the servo error signals to 10-
bits minimum.

3 | Sample Rate The spacecraft shall sample each servo error signal at 400
Hz minimum.

4 | Signal Bandwidth 1.2 kHz ,

5 | Input Resistance The spacecraft MDL unit shall have an input resistance of 5
Megaohms minimum.

6 Source Impedance The output impedance shall be less than 10 ohms.

7 | Common Mode Voltage The instantaneous common mode voltage between the signal
return line and the secondary power return shall not
exceed the range of -1.0 to +4.5 Vdec.

8 | DC Scale Factor The instrument output signal’s DC Scale Factor shali be 11.7
+0.6 mV/microradian (optical).

3.5.3 Wideband Data (Science Data)

The Widebsand Data output shall be redundant. The Wideband Data output shall be a constant rate (40,000 bits /

sec) transformer coupled serial output. The Wideband Data interface shall be as shown in Figure 3.5.3-1.

Spaceccraft Side-1 i‘ Instrument
Wideband Data - Side 1|5 Data Output Buffer
- Side 1
Spacecraft Side-2 r-'[
Wideband Data - Side 2 |3 Data Outpat Buffer
N S Side 2

Figure 3.5.3-1 Wideband Data Interface
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Figure 3.5..3.2 shows the data processing to be done prior to the data being output to the spacecraft. A Pseudo Noise

(PN) Code  shall be generated by the 13-bit shift register, exclusive OR feedback, and seed word shown in Figure
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3.5.3-2. The seed word shall be inserted at the beginning of every data block. The Wideband Data shall be

exclusive OR’d with the PN Code and then NRZ-S encoded prior to being sent to the output transformer.

Seedword: 1 1 0 1 1 1 0

’ Instrument
Wideband Data E:s.i.;g — Buffer L—— Transformer Wideband Data

Qutput
Figure 3.5.3-2 Wideband Data Processing
The Wideband Data circuitry shall be shown in Figure 3.5.3-3.
Spacecraft Side 1 (TBD) instrument Side'.1
-5V '
oV
....... I A (
Dete . ] Jo_ ------- - l pe "
e dm i . Coax ; _ :":':_(
Equiv. H et — Switch < ” i %0 IM-EG#
Unit R Unit Rin
Spacecraft Side 2 Instrument Side 2
(Same as Side 1) §—4f (Seme as Side 1)
Coax L
Switch
-

Figure 3.5.3-3 Wideband Data Schematic

3.5.3.1 _Wideband Data Signal Characteristics

The serial data stream shall be present on one of two separate coaxial connectors (one for each redundant output

data channel). The Wideband Data signals shall have the signal characteristics shown in Table 3.5.3-1.
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Table 3.5.3-1 Wideband Data Interface and Signal Characteristics

Item | Description Characteristics

1 Data Rate 40,000 bits/sec +/-60ppm at 18°C.

2 | Short Term Stability Shall be < 5 part per 10’ over 1.2 seconds.

3 | Long Term Stability Shall be < +/- 100 ppm over mission temperature range.

4 | Load Resistance 50 Ohms.

S | Output Voltage 3.3 V to 4.7V peak to peak over temperature and life.
S ~..6....| Voltage Droop..............} Shall be £2%. e

7 | Symbol Asymmetry Shall be < 1%.

8 | Rise and Fall Times Shall be < 10% of symbol period.

9 | Conducted Emissions Refer to paragraph 3.4.3.2 and Table 3.4.3-1.

3.5.3.2 3.5.3 Wideband Data Format

This section is a definition of Wideband Data for information only and is not a requirement on the spacecraft or the
instrument. The instrument’s Wideband Data Output shall consist of a single sounding data block type. The data
block shall contain 250 words. The first 249 words shall be a fixed length of 16-bits each and the last (blank) word
shall be of wariable length. Table 3.5.3-2 summarizes the data contained in the data output. The detailed Format is

shown in A ppendix A of this document.

Table 3.5.3-2 Data Block Summary

Number of
Item | Data 16-bit Words

1 Synchronization Data (zeros plus PN coding) 4
2 Command Status 3
3 Present Scan Address 4
4 BB Cal Timer 3
5 '| Command Echo v 11
6 Spacecraft Attitude Data ‘ 11
7 Status Telemetry 2
8 Housekeeping Telemetry 79
9 | Star Sense Channel Data 32
10 | Sounding Data (Visible and IR Channels) 76
11 Spare v 24
12 | Blank (Variable Length) 1

Total Words: 250

65




Release 8/14/97

3.5.3.3 Wideband Status Telemetry Content

This section is a definition of Wideband Data for information only and is not a requirement on the spacecraft or the

instrument.

The Wideband Status Telemetry content shall be provided as shown in Table 3.5.3-3. The telemetry functions listed

Document 8175751A

in Table 3.5.3-3 shall be Valid in all operational modes (Side-1 & Side-2) except for Standby when the Wideband

Data output is unavailable.

Table 3.5.3-3 Wideband Status Telemetry

Common or
Item | Telemetry Description Selected Side Logic “0” Logic “1”

1 Cooler Patch Overtemp Status Common Overtemperature Undertemperature

2 Cooler Radiator Overtemp Status Common Overtemperature | Undertemperature

3 | Cooler Housing Overtemp Status Common Overtemperature | Undertemperature

4 Electronics Side 1/2 Select Common Side-1 Side-2

5 | Patch Control Heater ON/OFF Status Common ON OFF

6 Patch Temp Setpoint Select #1 Common High Temp Low OR Medium

Setpoint Temp Setpoint
7 Patch Temp Setpoint Select #2 Common High OR Medium Low Temp
Temp Setpoint Setpoint

8 Detector Bias #1 ON/OFF Status Common ON OFF

9 Detector Bias #2 ON/OFF Status Common ON OFF

10 | Detector Bias #3 ON/OFF Status .Common ON OFF

11 | Detector Bias #4 ON/OFF Status Common ON OFF

12 | Thermal Control #1 ON/OFF Status Common ON OFF

13 | Thermal Control #2 ON/OFF Status Common ON OFF

14 | Thermal Control HVLOW Select Common High Power Low Power

15 | Scan Motor ON/OFF Status Selected Side ON OFF

16 | Space Look E/W Select Selected Side East West

17 | IMC Range HI/LOW Select Selected Side High Range Low Range

18 | Cooler Outgas ON/OFF Status Common ON OFF

19 | Cooler Outgas Select #1 Common High Power Low Power OR
Anti-Ice ON

20 | Cooler Outgas Select #2 Common Anti-lce ON High Power OR
Low Power

21 Filter Wheel Motor #1 ON/OFF Status Common ON OFF

22 | Filter Wheel Motor #2 ON/OFF Status Common ON OFF

23 | Filter Wheel Cntl Htr ON/OFF Status Common ON OFF

24 | Filter Wheel Outgas ON/OFF Status Common ON OFF
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3.5.3.4 Wideband Housekeeping Telemetry Content

This section is a definition of Wideband Data for information only and is not a requirement on the spacecraft or the

instrument.

The Wideband Housekeeping Telemetry Content shall be provided as defined in Table 3.5.3-4. These outputs in
units of Counts will be converted by ground processing to engineering units (degree C., Kelvin, Amps, Volts,

microradians) through the use of conversion equations and instrument unique telemetry coefficients provided by

ITT. The table shows when each telemetry data function is Valid or [nvalid in reference to the different operating o
modes. The telemetry functions listed in this table shall be Valid in all operational modes (Side-1 & Side-2) except

for Standby when the Wideband Data output shall not be available.

Table 3.5.3-4 Wideband Housekeeping Telemetry

Common or Scan
Item | Telemetry Description Selected Side Electronics ON ON

1 E-W Servo Error Selected Side Invalid Valid
2 N-S Servo Error Selected Side Invalid Valid
3 E-W IMC Input Selected Side Invalid Valid
4 N-S IMC Input Selected Side Invalid Valid
5 E-Cal Input Voltage Selected Side Valid Valid
6 Electronics Temp #1 Common Valid Valid
7 Electronics Temp #2 . Common Valid © Valid
8 Power Supply Temp Common Valid Valid
9 Sensor Assy Baseplate Temp #1 Common Valid Valid
10 Sensor Assy Baseplate Temp #2 Common Valid Valid
11 Sensor Assy Baseplate Temp #3 Common Valid Valid
12 Sensor Assy Baseplate Temp #4 Common Valid Vvalid
13 Sensor Assy Baseplate Temp #5 Common Valid Valid
14 Sensor Assy Baseplate Temp #6 Common Valid valid
15 Blackbody Tgt Temp #1 Common Valid Valid
16 Blackbody Tgt Temp #2 Common Valid Valid
17 Blackbody Tgt Temp #3 Common Valid Valid
18 Blackbody Tgt Temp #4 Common Valid Valid
19 Blackbody Tgt Temp #5 Common Valid Valid
20 Blackbody Tgt Temp #6 Common Valid Valid
21 Blackbody Tgt Temp #7 Common Valid Valid
22 Blackbody Tgt Temp #8 Common Valid Valid
23 Telescope Primary Temp Common Valid Valid
24 Telescope Secondary Temp #1 Common Valid Valid
25 Telescope Secondary Temp #2 Common Valid Valid
26 Telescope Secondary Temp #3 Common Valid Valid
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: Common or Scan
Item | Telemetry Description Selected Side Electronics ON ON "
27 | Primary Baffle Temp #1 Common Valid Valid
28 | Primary Baffle Temp #2' Common Valid Valid
29 | Scan Mirror Temp Common Valid Valid
30 | Visible Optics Temp Common Valid Valid
31 | Louver Radiator Temp Common Valid Valid
32 Cooler Housing Temp Common Valid Valid
33 Cooler Radiator Temp Common Valid Valid
34 Cooler Patch Wide Range Temp Common Valid Valid
35 Cooler Patch-Narrow Range Temp— Common Valid Valid
36 Filter Wheel Motor Temp Common Valid Valid
37 | Filter Wheel Housing Temp Common Valid Valid
38 Filter Wheel Radiator Temp Common Valid Valid
39 Filter Wheel Motor Current #1 Common Va'id when FW is | Valid when FW is
ON ON
40 Filter Wheel Motor Current #2 Common Valid when FW is | Valid when FW is
' ON ON
41 Instrument Power Input Current Common Valid Valid
42 | Thermal Control Current #1 Common Valid Valid
43 Thermal Control Current #2 Common Valid Valid
4 Thermal Control Current #3 Common Valid Valid
45 | Thermal Control Current #4 Common Valid valid ¥
46 Thermal Control Current #5 Common Valid Valid k j;;
47 Thermal Control Current #6 Common Valid Valid
48 E-W Servo Current Selected Side Invalid Valid
49 | N-S Servo Current Selected Side Invalid Valid
50 Heater Power Input Voltage Common Valid Valid
51 Patch Control Heater Voltage Common Valid Valid
52 Signal Ground Common Valid Valid
53 | TLM OR’d +40V Common Valid Valid
54 Reference Voltage +10V#1 ~ Common Valid Valid
55 Filter Wheel Control Htr Voltage Selected Side Valid when FW is | Valid when FW is
ON ON
56 | TLM+17V Selected Side Valid Valid
57 TLM +11V Selected Side Valid Valid
58 | TLM-8V Selected Side Valid Valid
59 Electronics +17V Selected Side Valid valid
60 Electronics -17V Selected Side Valid valid
61 Electronics +12V Selected Side Valid Vvalid
62 Electronics +8V1 Selected Side Valid valid
63 Electronics +8V2 Selected Side Valid Vvalid
64 | Electronics +8V3 Selected Side . Valid valid
65 | Electronics -8V Selected Side Valid Valid )
66 Servo +25V Selected Side Invalid valid
67 | Servo -25V Selected Side Invalid Valid
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. Common or ) Scan
. -Item | Telemetry Description Selected Side Electronics ON ON
‘ 68 | Servo +9V ' Selected Side Invalid Valid
69 Servo -9V Selected Side : Invalid Valid
70 Servo +7V1 Selected Side Invalid Valid
71 Servo +7V2 Selected Side Invalid Valid
72 Filter Wheel +18V #1 Common Valid when FW is | Valid when FW is
ON ON |
73 | Filter Wheel +18V #2 Common Valid when FW is | Valid when FW is |
ON ON f

3.5.3.5 Wideband Data Sample to Scan Coordinates Alignment Definition

This section is a definition of Wideband Data for information only and is not a requirement on the spacecraft or the
instrument. '

The visible and IR samples are co-registered with one another at 4 IFOV positions as shown by the scan pattern in
Figure 3.5.3-4. IFOVs 1 and 3 are shifted in the East-West direction from IFOVs 2 and 4, resulting in an overscan
at each end of the scan line. The ground processing will remove the overscan.

,1— Overscan :{: Usable Scan Line === Overscan -,

@ = 1st Sampie of IFOV Number # for West-to-East Scan Line. . W E
* 1 = Succeeding Samples of IFOV Number # for West-to-East Scan Line. I

Figure 3.5.3-4 Scan Pattern
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3.5.4 Image Navigation and Re istration (INR) Interface - ( “

The INR system shall interface to the instrument as shown in Figure 3.5.4-1. The Instrument provides the
capability to echo spacecraft attitude data from the INR system in the wideband data stream. The instrument shall
move the scan mirror in response to the Image Motion Compensation (IMC) signals from the spacecraft. The
instrument shall provide feedback to the spacecraft in the form of Mirror Position and Scan Status. INRI and INR2
represent the primary and redundant spacecraft Image Navigation and Registration units, respectively. One signal

~ return is provided ! from each INR unit to the instrument. All INR interfaces with the instrument share this single

signal return as shown by the dashed line in Figure 3.5.4-2, Figure 3.5. 11-4 Figure 3.5:4-5, and Figure-3:54-8—— s

v instrument
S/C Aftitude Data - INR1 o AGGE Dot '
| Register Side 1
S/C Attitude Data - INR2 | [~ AOCEData
»| Register Side 2
( n,
IMC - INR1 »{  Anaiog Comp g
Side 1
IMC - INR2 Analog Comp
> Side 2
Spacecraft §
Mirror Pasition - INR1 €-W Digital
- | Address Side 1
» Mirror Position - INR2 E-W Digital
Address Side 2
Scan Status - Side 1 . m
Side 1
. Slew/Step
n Status - Side 2 Generator
Side 2

T |

Figure 3.5.4-1 Image Navigation and Registration (INR) Interface
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3.5.4.1 Spacecraft Attitude Data

Information of spacecraft attitude from the spacecraft shall be received by the instrument and shall be included in

the wideband data stream. The INR circuitry shall be as shown in the schematic Figure 3.5.4-2,

Spacecraft Side 1 (TBD) Instrument Side 1 o_vf_v
2§ N
> 1% T i’“’" N
47008 I % il
210K Equv.
$
w TP
K13 pyr 3
x $ |
{> ¢® "“"'J- -\ P P
ar0pF l i“" Tma

210 & e |

. w

— (Same as Above) =@ (Same as Above)
Clock Clock
—> (Same as Above) NG) (Same as Above) T
+~ |~ T | &
INR
Unit Rin
Spacecraft Side 2 o/ Instrument Side 2
| Oy |
(Same as Side 1) (Same as Side 1)
©
LT T T T T T e [
- .
Unit Rin

Figure 3.5.4-2 Spacecraft Attitude Data Schematic
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The spacecraft shall provide to the instrument the Spacecraft Attitude “Data Request”, “Data Strobe” and “Data”

signals. The timing relationship between these signals shall be as shown in Figure 3.5.4-3. ' (

Timing Gate __I__-—i | ’ : _J_———L
Clock I | l I I l _.J_U_Lﬂ._

BEHEE CEEEEE

Data

Figure 3.5.4-3 Attitude Data Timing Diagram

3.5.4.1.1 Spacecraft Attitude “Timing Gate” Signal Characteristics

The Timing Gate signal shall be active during readout of the serial address data. No update shall occur to the 88 bit
data word during this period. The “Timing Gate” signal shall have the characteristics shown in Table 3.5.4-1.

Table 3.5.4-1 Spacecraft Attitude “Timing Gate” Signal Characteﬁstics

Item | Description Logic State Characteristics : (
Level : :
1 Waveform Active Level (1), during which time
the data must be collected.
2 | Signal Level 1 Active | +23t0+5.35V
0 Inactive | -0.2t0 +0.6 V
3 | Source Impedance 1 3.7 Kohms max
0 1.2 Kohms max
4 | Timing Gate Period - 0.512 sec minimum
5 | Rise/Fall Time Less than 5 microseconds

72




Release 8/14/97 Document 8175751A

3.5.4.1.2 Spacecraft Attitude “Clock” Signal Characteristics

The “Clock™ signal shall have the characteristics shown in Table 3.5.4-2.

Table 3.5.4-2 Spacecraft Attitude “Clock” Signal Characteristics

" Item | Description ' Logic State Characteristics
Level .. et b e
1 No. of Pulses 88 per command block
2 | Signal Level 1 +23t0+535V
0 020 +0.6 V
3 | Source Impedance 1 3.7 Kohm max.
0 1.2 Kohm max
4 | Clock Period 500 microseconds
S | Clock Pulse Width (High Level) 62.5 microseconds
6 | Delay from Timing Gate’s rising 312.5 microsecond
edge to first Clock pulse’s
rising edge
7 | Rise/Fall Time : Less than 5 microseconds
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3.5.4.1.3 Spacecraft Attitude “Data” Signal Characteristics (

The “Data” signal shall have the characteristics shown in Table 3.5.4-3.

Table 3.5.4-3 Spacecraft Attitude “Data” Signal Characteristics

Item | Description Logic State | Characteristics
Level
e |1 |BlockLength | 88bitsof data
Signal Level 1 +23t0+535V -
0 0210+0.6 V
3 | Source Impedance 1 3.7 Kohm max
0 1.2 Kohmmax
4 | BitRead Time Instrument shall Read Data bit
' on Clock’s falling edge.
5 | Bit Update Time : Spacecraft shall Update Data
bit on Clock’s falling edge.
6 | Rise/Fall Time Less than 5 microseconds
3.5.42 Image Motion Compensation (IMC) ’ . o
(.

Image Motion Compensation shall be provided by the spacecraft to adjust the North-South and East-West scan o

positions in order to offset spacecraft and instrument attitude deviations as required to meet the system-level INR

specifications.

Two analog IMC signals (N-S & E-W) shall be provided to the instrument by each of two spacecraft IMC
computers. The instrument shall cross-strap these inputs so that the IMC signals from either spacecraft computer
can be used by the side 1 or by the side 2 instrument electronics. A separate bi-level command (IMC Source Select)
shall be provided by the spacecraft to indicate which spacecraft IMC computer prdvides the active signal. Two
Pulse Commands (IMC Range Select High, IMC Range Select Low) shall be provided by the spacecraft to select the
range and scale factor of the Analog IMC Signal input. The instrument bi-level telemetry shall include the IMC
Range Select Status. The instrument Wideband Data shall include the bi-level IMC Range Select Status and the
Analog IMC Signals. The IMC Source Select bi-level status need not be measured in the instrument telemetry. The

interface circuit’s schematic shall be as shown in Figuré 3.5.4-4.
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Spacecraft Side 1 (TBD) Instrument Side 1

NS J\ N~ - K NS
frd .
1/5 - S N K
'WI im T e r;
1200pF
. toox ¥ |
*® ~I L 1
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o ew
(Same as Above) : (Same as Above) |y M
»©
¥ ™MC
-2 [ow P
— it :gu -
<o
r—’ or Equiv,
___________ Spacecratt Side 2 Instument Side2
(Same as Side 1) ® N (Same as Side 1)
©

Figure 3.5.4-4 IMC Schematic
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3.54.2.1 _Analog IMC Signal Characteristics

The Analog IMC signals shall be generated by the spacecraft and shall be transmitted differentially to the

instrument. The Analog IMC signal transitions shall be limited, per the requirements in Table 3.5.4-4, so as not to

cause simultaneous N-S and E-W current draws on the Instrument Power Input which would exceed the peak power

limits. The spacecraft shall include Analog IMC signal noise in the spacecraft INR error budget.

The Analog IMC signals from the spacecraft shall have the characteristics shown in Table 3.5.4-4.

Table 3.5.4-4 Analog IMC Signal Characteristics

Item | Description Characteristics .
1 Differential Voltage Analog IMC signals are bipolar and have a maximum range of £10V. A
Range positive voltage indicates East or North deflection of the scan mirror
when the instrument is mounted with the radiative cooler facing
north.
2 Source Quantization 12-bit minimum D/A
3 | Common Mode The instantaneous common mode voltage between signal return and
Voltage Range secondary power return shall not exceed £5.0 Vdc.

4 | DC Scale Factor Analog signals into the instrument shall provide for two scales depending
on range selected:

1) High Range - 1.25 mV/microradian (optical) for N-S and E-W.
2) Low Range - 2.5 mV/microradian (optical) for N-S and E-W.

s Receiver Bandwidth The receiver circuit in the instrument shall contain a single pole low-pass
filter with a -3 dB bandwidth of 2500 Hz +100 Hz. The filter will
attenuate both differential and common mode noise.

6 | Step Discontinuity | < 8 microradian.

7 | |Slope| < 15 milliradians/Sec

8 | Slope Discontinuity | | < 15 milliradians/Sec
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3.5.42.2 Bi-Level IMC Source Select Signal Characteristics

The Bi-Level IMC Source Select shall have the characteristics shown in Table 3.5.4-5.

Table 3.5.4-5 Bi-Level IMC Source Select Signal Characteristics

Itern | Description - Logic | Characteristics
Level
1 Voltage Level 1 Open relay contact indicating that the S/C Unit2 IMC
signal is active.
0 Closed relay contact indicating that the S/C Unitl
IMC signal is active.
2 | Source Impedance 1 Greater than 1 Megaohm
3 | Feedback Voltage 1 +5.3 Vdc maximum, with a puil-up resistor of
(from Spacecraft) approximately 33 kohms.
4 | Voltage Level 0 -0.2 to +0.6 Vdc through closed relay contacts
indicating that the S/C Unitl IMC signal is active.
5 | Source Impedance 0 Source impedance 500 ohms maximum.
6 | Feedback Current 0 1.0 mA maximum.
(from Spacecraft)
7 | Relay Characteristics Gold contacts, closed impedance less than 100 ohms,
end-of-life, at 50 microamperes test current
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3.5.4.3 Mirror Position (

The N-S and E-W Mirror Position (excluding IMC corrections) shall be provided by the instrument to the spacecraft
as a separate serial data stream. The Mirror Position interface shall be configured as shown in Figure 3.5.4-5.

Spacecraft Side 1 (TBD) Instrument Side 1
»30V
T
Ao ~ w3
R iy S > : T im ; \m
470pF 1]
I S0k S
[- ]
o
ex? 4o
> »® . -
aT0pF l im‘ +.7 cawor
E"‘W or Equiv.
v %
Lol > Swobe
- (Same as Above) (Same as Above) S
® , (.
v
11K § Detn
e ?v o Batv.
19K
© <
S404
or Equiv,
+ 17717011 chwed | &
INR
Unit R
T --Spacecraﬂ Side 2 Instrument Side 2
®&—
(Same as Side 1) (Same as Side 1)
TR
INR
Unit Rin

Figure 3.5.4-5 Mirror Position Schematic

78




Release 8/14/97 Document 81757S51A

The instrument shall provide Mirror Position “Data” to the spacecraft in response to the spacecraft’s “Data Request”

and “Data Strobe” signals. The timing relationship between these signals shall be as shown in Figure 3.5.4-6.

Dats Request —l.____ ..................................... ____L

Data Strobe ___ﬂ_ﬂ_ﬂ ..................................... _H__ﬂ_ﬂ_
Data hitxbznx’ :ﬂ ------------------------------- BEE

3.5.4.3.1 Mirror Position “Data Request” Signal Characteristics

The “Data Request” signal shall be active during readout of the serial data. No new update shall occur during this
period. The “Data Request” signal shall have the characteristics shown in Table 3.5.4-6.

Table 3.5.4-6 Mirror Position “Data Request” Signal Characteristics

Item | Description Logic State Characteristics
‘ Level
1 Waveform Active Level, during which time the
data must be collected.

2 | Signal Level 1 Active | +4.35V to +5.35V
0 Inactive | -0.2V to +0.6V

3 | Source Impedance 1 3.7 Kohms max
0 1.2 Kohms max

4 | Conducted Susceptibility Refer to paragraph 3.4.3.4 and Table

3.4.3-2.
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The “Data Strobe” Signal shall have the characteristics shown in Table 3.54-7.

Table 3.5.4-7 Mirror Position “Data Strobe” Signal Characteristics

Item | Description Logic State | Characteristics
Level
1 | No.ofPulses 32 per command block
2 | Signal Level 1 Active | +4.5V to +5.5V
3 0 | Inactive |-02V+0.5V
Source Impedance 1 3.7 Kohm max.
4 0 1.2 Kohm max

Pulse Repetition Frequency

60 kHz - 128 kHz

5§ | Delay from rising edge of Data
Request to rising edge of first
Data Strobe pulse

3.9 microseconds minimum

6 | Rise/Fall Time

Less than 5 microseconds

7 Conducted Emissions

Refer to paragraph 3.4.3.2 and Table
3.4.3-1.
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3.5.4.3.3 Mirror Position “Data” Signal Characteristics

The “Data” Signal shall have the characteristics shown in Table 3.54-8.

Table 3.5.4-8 Mirror Position “Data” Signal Characteristics

Item | Description Logic State | Characteristics
Level
e i — r—B—Ibc.k. Léng{h e s 5 60 e et o o e Bt s e s e e s s 3ﬂzkblts et e v o 5 A 85505 - R e A S 5 e
2 Signal Level 1 4.35V to +5.35V
0 -0.2V to +0.6V
3 Source Impedance 1 3.7 Kohm max
0 1.2 Kohm max
Rise/Fall Time Less than 5 microseconds
5 Delay from rising edge of Data 1 microsecond maximum
Request to the first valid Data bit
being available
6 Bit Read Time Spacecraft shall Read Data
bit on Data Strobe’s
rising edge.
7 Bit Update Time Instrument shall Update Data |
bit on Data Strobe’s |
_ falling edge. |
8 Conducted Susceptibility Refer to paragraph 3.4.3.4 |

and Table 3.4.3-2.

3.54.3.4 Miror Position Format

. The Mirrer Position data shall consist of one 32-bit word with a bit pattern as shown in Figure 3.5.4-7.

E-W E-W N-S N-S
Cycles Increments Cycles Increments
(3bits) (11bits) (7bits) (11bits)
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX __—’DATA
T SHIFT
MSB LSB
(bit 32) (bit 1)

Figure 3.5.4-7 Bit Pattern of Mirror Position

For referen. ce, Table 3.5.4-9 gives the relationship between Cycles, Increments and Scan angle.
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Table 3.5.4-9 Cycle & Increment Equivalent Angles

Item | Description Scan Angle Scan Angle (
(Degrees - Mechanical) | (uRadian - Mechanical) '
1 Each Cycle LSB 2.8125 ~49,087
2 Each Increment LSB ~0.001003 17.5

3.5.4.4 Scan Status

The instrument shall provnde information on scan status to the spacecraft to aud in the generation of Image Motion

WCompensanon sngnals The scan status interface shall be as shown in Figure 3 3 4-8. The spacecraft side of the

interface shall be designed such that a failure on an instrument side-1 signal cannot prevent the spacecraft from

receiving the instrument side-2 signal, and vice versa.
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Spacecraft Side 1 (TBD) "Instrument Side 1
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Figure 3.5.4-8 Scan Status Interface

The Scan &Sts signals shall meet the characteristics listed in Table 3.5.4-10.
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Table 3.5.4-10 Scan Status Signal Characteristics (
Item | Description Logic | State | Characteristics
Level

1 Signal Level 1 2.4V to +5.25V- .

0 0.0V to +0.5V
2 Source Impedance 1 3.7 Kohm max (each signal)

0 1.2 Kohm max (each signal)

e 3 | Input Impedance 100 Kohm min (each signal)
4 | Rise/Fall Time ‘ Less than 5 microseconds
5 Delay from Actual 1.0 millisecond max
Mirror Drive Signal '

6 | Delay Variation 0.5 millisecond max (peak to peak)
7 | Signal Duration: 1 4 0.2 to 20 seconds

a. N-S Scan Direction
b. N-S Scan Active

c. E-W Scan Direction
d. E-W Scan Active

8 Signal Description: 1 Indicates that the scan mirror, when the scan is
N-S Scan Direction ' active, is moving from south to north
0 Indicates that the scan mirror, when the scan is o
active, is moving from north to south. (
. . F
9 | Signal Description: 1 Indicates that N-S scan is active and the scan mirror o
N-S Scan Active velocity is 10 degree/second (mechanical).
0 Indicates that N-S scan is not active.
10 | Signal Description: 1 Indicates tha. he scan mitror, when the scan is
E-W Scan Direction active, is moving from west to east.
0 Indicates that the scan mirror, when the scan is
active, is moving from east to west.
11 | Signal Description: 1 Indicates that E-W scan is active and the scan mirror
E-W Scan Active velocity is 10 degree/second (mechanical).
0 Indicates that E-W scan is not active.
12 | Signal Description: 1 Indicates Frame (Active Scan).

Frame/No Frame
0 Indicates No Frame. It Indicates that the scan is ata
quiescent location (home or start of frame) and

that no command message is active.
Indicates that a scan has started moving to the star
location (Star Sense Active).

0 Indicates that the scan has started moving back to
the previous (Pre-Star Sense) frame location.

13 | Signal Description: 1
Star/No Star




Release 8/14/97 Document 8175751A

3.5.5 Spacecraft Controlied Relays

The spacecraft shall provide and control the state of the following relays. These relays shall be located in the

instrument’s interconnect hamness between instrument modules as shown in Figure 3.4.1-3. Figure 3.5.5-1 shows

the Spacecraft Controlled Relay interface.

Motor Current Motor Current
Sensing Side 1 | Sensing Side 2
_ Scan Motor Overload to Peripheral No. 2

-

Peripheral No. 2 { Peripheral No. 2
» Side 1 Side 2

e e R S lnstmment.
Cooler Anti-Contamination J"
e _ | Outgas Heaters
5 Radiant Cooler
f N
Spacecraft
Control ed Scan Motor Overload to PS g ' > p,::, wi:m
Relays ]
E‘l
3
e
el

Figure 3.5.5-1 Spacecraft Controlled Operations Interface
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3.5.5.1 _Anti-Contamination Backup Heater

The spacecraft shall provide backup capability to the instrument’s Radiant Cooler Anti-Contamination thermal (
control circuit. The instrument’s circuit is thermostatically controlled but the spacecraft’s backup heater shall be

ON/OFF commandable. The interface circuitry shall be as shown in Figure 3.5.5-2.

Spacecraft (TBD) lnstrument
v LowPwr  Condoned
w SIC Bus
i Normal ) ) fiihid

: ‘ > '""_' Thermostat
— 56 Onme Control

: (Housing)
v

e +

Figure 3.5.5-2 Anti-Contamination Backup Heater
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3.5.5.2 Scan Motor Overload Disable

The spacecraft shall be able to disable the instrument’s Scan Motor Overload function and prevent the scan from
shutting down when it senses excessive current for an extended period of time. The spacecraft controlled relays

shall interrupt two signals from the scan electronics as shown in the schematic of Figure 3.5.5-3.

Release 8/14/97 Document 8175751A
|

Spacecraft Side 1 (TBD) Instrument Side 1
- S - - i . he L. AN - -
10K T MOL
ez MW—sf—-a  ol¢——
g | o
| <
CD4013

At

¥
G
¥

Spacecraft Side 2 Instrument Side 2
(Same as Side 1) ] (Same as Side 1)

Figure 3.5.5-3 Scan Motor Overload Disable
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3.6 Contamination Control

The spacecraft contractor shall comply with the following contamination requirements in order to prevent

contamination from degrading the optical and thermal surfaces of the Sounder.

3.6.1 Ground Processing

3.6.1.1 Protective Covers

ITT shall provide manually-removable non-flight covers to protect the instrument scan cavity and thermal control
louvers from contamination and physical damage during pre-launch activities. ITT shall provide a flight cooler
cover to protect the radiant cooler to protect the instrument cooler components from contamination and physical
damage during pre-launch activities, as well as from exposure to contaminants and solar impingement during orbit
raising. Protective covers shall only be removed in a Class 10,000 cleanroom (at 0.5um and 5.0um per Fed-Std
209) and exposuré time shall be limited to the time necessary to perform testing, inspection, and cleaning of the

instruments.

o
s

3.6.1.2 Facility Requirements

The instruments shall be processed in a Class 100,000 cleanroom (at 0.5m and 5.0um per Fed-Std 209). Airborne
particle counts shall be taken at least once per week during Class 100,000 operations. During operations that
require exposure of contamination sensitive optical or thermal surfaces, the instruments shall be maintained in a
Class 10,000 cleanroom (at 0.5um and 5.0um per Fed-Std 209). The functional goal shall be Class 1000 in actual
‘practicc. Airbome particle counts shall be taken at least once per hour during Class 10,000 operations. The

instruments shall be maintained in relative humidity environment between 30 and 60%.

3.6.1.3 Equipment Requirements

Spacecraft test and ground support equipment shall be designed to preclude contamination of the instrument.
Potential contamination sources such as thermal/vacuum targets and insulation blankets shall be vacuum baked prior

to use with the instrument.
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3.6.1.4 Purge Requirements

The spacecraft contractor shall provide a gas purge to the instrument optical cavity during all operations at the
spacecraft facility(s), launch site, launch pad, and during transportation and storage. The purge shall be gaseous
nitrogen of Grade B, Type I per Mil-P-27401C with purity requirements of 99.99% nitrogen, 11.5 ppm moisture, 5
ppm hydrocarbons, and 15 particles of <5 um per standard cubic foot. Filtered air purge with similar requirements
is acceptable. The flow rate to the instrument shall be at least 20 SCFH with an allowable interrupt of up to 24

hours. All purge hardware (i.e. lines, regulators, valves, etc.) shall be certified at point of interface to the

~ instrument. Any time a purge disconnect is performed, the purge line shall be protected from contamination.

The launch vehicle shall also provide the instrument a gas purge consistent with the requirements of Goddard

document S-415-29 Launch Site Purge Plan for GOES.

3.6.1.5 Ground Storage Requirements

During storage and transportation periods, the instrument shall be bagged in ESD protective material. Witness
samples representative of the instrument sensor module surface shall be examined and changed every six months

during extended storage periods.

3.6.2 Spacecraft Contamination of Instrument

3.6.2.1 Spacecraft and Mission Design Requirements

Multilayer insulation and spacecraft vents shall be directed away from the instrument optical port and radiant cooler.
All spacecwaft components (such as insulation blankets, harnesses, and painted surfaces) with the potential to
contaminak e the instrument optical and thermal surfaces shall be vacuum baked prior to thermal vacuum testing with

the instrum ent.

Protective and/or preventative measures shall be taken to preclude particulate contamination of the optical cavity

and radiant cooler during launch and orbit raising.

The effectss of direct or reflected ultraviolet radiation on the contamination of the optical and thermal surfaces of the

instrument  sall be considered in the design of on-orbit operations including storage and safe hold modes.
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3.6.2.2 Particulate Contamination (

The spacecraft shall contribute no more than 0.1 percent area particle coverage to the instrument radiant cooler
vapor depoéited aluminum specular shields, radiant cooler optical solar reflector surfaces, and the “virtual” surface
of the instrument optical aperture . The spacecraft shall contribute no more than 0.25 percent area particle coverage
on the filter wheel cooler surfaces. These requirements shall be interpreted as the total allowable end-of-life

contribution from the spacecraft, launch vehicle, and spacecraft facility(s) to instrument contamination over the sum

3.6.2.3 Molecular Contamination

The sbacecraft shall contribute no more than 1.0 mg/fi’ (100 A) nonvolatile residue to the instrument radiant cooler,
filter wheel cooler, and the “virtual” surface of the instrument optical aperture. This requirement shall be
interpreted as the total allowable end-of-life contribution from the spacecraft, launch \}ehicle, and spacecraft
facility(s) to instrument contamination over the sum of all ground processing, launch, orbit raising, and mission
activities. This requirement shall include contamination from all sources including spacecraft outgassing and plume

impingement.

3.7 Shielding from Radiation Environment (TBR) | (

The instrument shall be designed to survive ionization and displacement damage produced by the expected ambient
electron space radiation and solar flare protons during an extended mission life of 5 years (7 year design goal),

regardiess of the instrument’s mounting location or orientation on the spacecraft.

The instrument shall be designed to prevent latchups, minimize the occurrence of single event upsets, and
unintentional commands due to cosmic ray spectrum. No damage to the instrument shall result from any single

event upset or unintentional command.
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4. NOTES
4.1 Glossary
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5. APPENDICES
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5.1 NOPQ Sounder Digital Output Data Format

5.1.1 Wideband (Science) Data Format

The Wideband Data format shall be as shown in Table 5.1.1-1.

Document 8175751A

,,,,,,M.Tﬁb‘,'i_s:_,l'l'l Wideband Data Format

Word | Bit(s) | Description Content
1 Sync Word #1 All 0's ( F5DB hex After PN Code)
2 Sync Word #2 Al 0’s ( 8FE6 hex After PN Code)
3 - Sync Word #3 ANl 0°s ( 56E9 hex After PN Code)
4 Sync Word #4 All 0’s ( F8BS hex After PN Code)
5 E-W Servo Current, Sample 1 Analog Timy, A/D Word Format (See Table 5.1.2-1) .
6 Bi-level Telemetry Word #1
1-5 | Fill0’s v
6 Electronics Side 1/2 Select Bi-Level TImy (See section 3.5.2.1)
7 Scan Motor ON/OFF Status Bi-Level Tlmy (See section 3.5.2.1)
8 Filter Wheel Motor #1 ON/OFF Status | Bi-Level Tlmy (See section 3.5.2.1)
9 Patch Control Heater ON/OFF Status Bi-Level Tlmy (See section 3.5.2.1)
10 | Patch Temp Setpoint Select #1 Bi-Level Tlmy (See section 3.5.2.1)
11 | Filter Wheel Motor #2 ON/OFF Status | Bi-Level Timy (See section 3.5.2.1)
12 | IMC Range HI/LOW Select Bi-Level Tlmy (See section 3.5.2.1)
13 | Thermal Control #1 ON/OFF Status Bi-Level Timy (See section 3.5.2.1)
14 | Thermal Control #2 ON/OFF Status Bi-Level Timy (See section 3.5.2.1)
15 | Thermal Control HYLOW Select Bi-Level Tlmy (See section 3.5.2.1)
16 | Odd Parity
7 Bi-level Timy Word #2
-5 | FillO's
6 | Cooler Housing Overtemp Status Bi-Level TImy (See section 3.5.2.1)
7 | Cooler Radiator Overtemp Status Bi-Level Timy (See section 3.5.2.1)
8 | Cooler Patch Overtemp Status Bi-Level Tlmy (See section 3.5.2.1)
9 Space Look E/W Select Bi-Level Timy (See section 3.5.2.1)
10 | Filter Wheel Cntl Htr ON/OFF Status Bi-Level Timy (See section 3.5.2.1)
11 | Filter Wheel Outgas ON/OFF Status Bi-Level Timy (See section 3.5.2.1)
12 | Cooler Outgas ON/OFF Status Bi-Level Timy (See section 3.5.2.1)
13 | Cooler Outgas Select #1 Bi-Level Timy (See section 3.5.2.1)
14 | Patch Temp Setpoint Select #2 Bi-Leve! Timy (See section 3.5.2.1)
15 | Cooler Outgas Select #2 Bi-Level Tlmy (See section 3.5.2.1)
16 | Odd Parity ‘
Instrument ID, FW Sync
x.5 | Fill0’s
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i

Word | Bit(s) | Description Content
’ 6-10 | Instrument ID CCA S/N - Side Unique
11 Filter Wheel In-Sync Status Logic 0 = Not In Sync, Logic | = In Sync
12 Detector Bias #4 ON/OFF Status Bi-Level Timy (See section 3.5.2.1)
13 Detector Bias #3 ON/OFF Status Bi-Level Timy (See section 3.5.2.1)
14 Detector Bias #2 ON/OFF Status Bi-Level Timy (See section 3.5.2.1)
15 Detector Bias #1 ON/OFF Status Bi-Level Timy (See section 3.5.2.1)
16 | Odd Parity
9 E-W Current Scan Position, High Byte
1-8 | Fill0’s
B 9-11 | E-W Cycles _Unsigned Binary, MSB (9), LSB (11)
, (1 Cycle = 5.625 deg = 2805 Increments)
12-15 | E-W Increments (High Byte) Unsigned Binary, MSB (12), LSB (15)
16 | Odd Parity
10 E-W Current Scan Position, Low Byte
1-7 | Fill0’s
8-15 | E-W Increments (Low Byte) Unsigned Binary, (8), LSB (15)
16 | Odd Parity
11 N-S Current Scan Position, High Byte
1-6 | Fill0’s '
7-13 | N-S Cycles Unsigned Binary, MSB (7), LSB (13)
(1 Cycle = 2.8125 deg = 2805 Increments)
14-15 | N-S Increments (High Byte) Unsigned Binary, MSB (14), LSB (15)
16 | Odd Parity
12 N-S Current Scan Position, Low Byte
1-5 | Fill0’s
6-15 | E-W Increments (Low Byte) Unsigned Binary, MSB (6), LSB (15)
16 | Odd Parity : :
13 Space Look Timer
1-3 | Fill0’s
4-15 | Count of Every Filter Wheel Rotation Count Since Previous Space Look (0.1 Sec/Count)
16 | Odd Parity
14 BB Cal Timer
1-3 | Fill0’s
4-15 | Count of Every 10 Filter Wheel Count Since Previous Space Look (1 Sec/Count)
Rotations .
16 | Odd Parity
15 Scan Control Status Word #1 See Table 5.1.3-1
16 Scan Control Status Word #2 See Table 5.1.3-1
17 Scan Control Status Word #3 See Table 5.1.3-1
18 Scan Control Status Word #4 See Table 5.1.3-1
19 Scan Control Status Word #5 See Table 5.1.3-1
20 Scan Control Status Word #6 See Table 5.1.3-1
21 Scan Control Status Word #7 See Table 5.1.3-1
22 Scan Control Status Word #8 See Table 5.1.3-1
23 Scan Control Status Word #9 See Table 5.1.3-1

94




Release 8/14/97

Document 8175751A

Word | Bit(s) | Description Content
24 Scan Control Status Word #10 See Table 5.1.3-1
25 Scan Control Status Word #11 See Table 5.1.3-1
26 E-W Servo Error, Sample | Analog Timy, A/D Word Format (See Table 5.1.2-1)
27 E-W Servo Error, Sample 2 Analog Timy, A/D Word Format (See Table 5.1.2-1)
28 E-W Servo Error, Sample 3 Analog Timy, A/D Word Format (See Table 5.1.2-1)
29 E-W Servo Error, Sample 4 Analog Timy, A/D Word Format (See Table 5.1.2-1)
30 ' Spare
31 Star Sense Det.1, Sample | Video, A/D Word Format (See Table 5.1.2-1)
32 Star Sense Det.2, Sample 1 Video, A/D Word Format (See Table 5.1.2-1)
33 Star Sense Det.3, Sample 1 Video, A/D Word Format (See Table 5.1.2-1)
34 Star Sense Det.4, Sample 1 Video, A/D Word Format (See Table 5.1.2-1)
35 Star Sense Det.5, Sample 1 Video, A/D Word Format (See Table 5.1.2-1)
36 Star Sense Det.6, Sample | Video, A/D Word Format (See Table 5.1.2-1)
37 Star Sense Det.7, Sample 1 Video, A/D Word Format (See Table 5.1.2-1)
38 Star Sense Det.8, Sample | Video, A/D Word Format (See Table 5.1.2-1)
39 Longwave Ch.1 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
40 Longwave Ch.1 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
41 Longwave Ch.1 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
42 Longwave Ch.1 Det.4 - Video, A/D Word Format (See Table 5.1.2-1)
43 Shortwave Ch.16 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
44 Shortwave Ch.16 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
45 Shortwave Ch.16 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
46 Shortwave Ch.16 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
47 N-S Servo Current Analog Timy, A/D Word Format (See Table 5.1.2-1)
48 Thermal Control Current #1 Analog Timy, A/D Word Format (See Table 5.1.2-1)
49 Thermal Control Current #2 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
50 Filter Wheel Motor Current #1 Analog Timy, A/D Word Format (See Table 5.1.2-1)
51 Filter Wheel Motor Current #2 Analog Timy, A/D Word Format (See Table 5.1.2-1)
52 Instrument Power Input Current Analog Timy, A/D Word Format (See Table 5.1.2-1)
53 E-W Servo Error, Sample 5 Analog Timy, A/D Word Format (See Table 5.1.2-1)
54 Filter Wheel Period Monitor ‘
1 | FilO’s , :
2-11 | Channel #1 Period Variation Unsigned Binary, MSB (2), LSB (11)
12.15 | Filter Wheel Period Variation BCD, MSB (12), LSB (15)
16 | Odd Parity ‘ '
55 Electronics +17V Analog Timy, A/D Word Format (See Table 5.1.2-1)
56 Electronics +8V1 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
57 Electronics +8V2 Analog Timy, A/D Word Format (See Table 5.1.2-1)
58 Electronics - 17V Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
59 Electronics -8V Analog Timy, A/D Word Format (See Table 5.1.2-1)
60 Electronics +12V Analog Timy, A/D Word Format (See Table 5.1.2-1)
61 Electronics +8V3 Analog Timy, A/D Word Format (See Table 5.1.2-1)
62 'Filter Wheel +18V1 'Analog Timy, A/D Word Format (See Table 5.1.2-1)
63 Filter Wheel +18V2 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
64 Midwave Ch.12 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
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Word | Bit(s) | Description Content
" 65 Midwave Ch.12 Det.2 Video, A/D Word Format (See Table 5.1.2-1)

66 Midwave Ch.12 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
67 Midwave Ch.12 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
68 Longwave Ch.2 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
69 Longwave Ch.2 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
70 Longwave Ch.2 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
71 Longwave Ch.2 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
72 E-W Servo Error, Sample 6 Analog Tlmy, A/D Word Format (See Table 5.1 2-1)
73 Servo +25V Analog Timy, A/D Word Format (See Table 5.1.2-1)
74 Servo +7V1 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)

75 ] Servo +7V2 | Analog Timy, A/D Word Format (See Table 5.1.2-1)
76 Servo +9V Analog Timy, A/D Word Format (See Table 5.1.2-1)
77 Servo -25V Analog Timy, A/D Word Format (See Table 5.1.2-1)
78 Servo -9V Analog Timy, A/D Word Format (See Table 5.1.2-1)
79 TLM+11V Analog Timy, A/D Word Format (See Table 5.1.2-1)
80 Spare .
81 Shortwave Ch.12 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
82 Shortwave Ch.12 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
83 Shortwave Ch.12 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
84 Shortwave Ch.12 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
85 Spare
86 TLM +17V Analog Timy, A/D Word Format (See Table 5.1.2-1)
87 TLM OR’d +40V Analog Timy, A/D Word Format (See Table 5.1.2-1)
88 TLM -8V Analog Timy, A/D Word Format (See Table 5.1.2-1)
89 Spare
90 Longwave Ch.4 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
91 Longwave Ch.4 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
92 Longwave Ch.4 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
93 Longwave Ch.4 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
94 Star Sense Det.1, Sample 2 Video, A/D Word Format (See Table 5.1.2-1)
95 Star Sense Det.2, Sample 2 Video, A/D Word Format (See Table 5.1.2-1)
96 Star Sense Det.3, Sample 2 Video, A/D Word Format (See Table 5.1.2-1)
97 Star Sense Det.4, Sample 2 Video, A/D Word Format (See Table 5.1.2-1)
98 Star Sense Det.5, Sample 2 Video, A/D Word Format (See Table 5.1.2-1)
99 Star Sense Det.6, Sample 2 Video, A/D Word Format (See Table 5.1.2-1)
100 Star Sense Det.7, Sample 2 Video, A/D Word Format (See Table 5.1.2-1)
101 Star Sense Det.8, Sample 2 Video, A/D Word Format (See Table 5.1.2-1)
102 Midwave Ch.10 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
103 Midwave Ch.10 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
104 Midwave Ch.10 Dét.3 Video, A/D Word Format (See Table 5.1.2-1)
105 Midwave Ch.10 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
106 Spare
107 Signal Ground Analog Timy, A/D Word Format (See Table 5.1.2-1)
108 Heater Power Input Voitage - Analog Timy, A/D Word Format (See Table 5.1.2-1)
109 Visible Optics Temp Analog Timy, A/D Word Format (See Table 5.1.2-1)
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Word | Bit(s) | Description . Content
110 Blackbody Tgt Temp #1 Analog Tlmy, A/D Word Format (See Table 5.1.2- 1)
111 Blackbody Tgt Temp #2 Analog Timy, A/D Word Format (See Table 5.1.2-1)
112 Blackbody Tgt Temp #3 Analog Timy, A/D Word Format (See Table 5.1 2-1)
113 Blackbody Tgt Temp #4 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
114 Blackbody Tgt Temp #5 Analog Timy, A/D Word Format (See Table 5.1.2-1)
115 Blackbody Tgt Temp #6 Analog Timy, A/D Word Format (See Table 5.12-1)
116 Spare _
117 Shortwave Ch.14 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
118 Shortwave Ch.14 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
119 Shortwave Ch.14 Det.3 Video, A/D Word Format (See Table 5.1.2-1)

120 | T Shortwave Ch.14 Detd | Vidéo, A/D Word Format (See Table 5.1.2-1) —— |~
121 Longwave Ch.5 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
122 Longwave Ch.5 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
123 Longwave Ch.5 Det.3 Video, A/D Word Format (See Table 5.1 2-1)
124 Longwave Ch.5 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
125 E-W Servo Error, Sample 7 Analog Timy, A/D Word Format (See Table 5.1.2-1)
126 Blackbody Tgt Temp #7 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
127 Blackbody Tgt Temp #8 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
128 Cooler Housing Temp Analog Timy, A/D Word Format (See Table 5.1.2-1)
129 Cooler Radiator Temp Analog Timy, A/D Word Format (See Table 5.1.2-1)
130 Electronics Temp #1 Analog Timy, A/D Word Format (See Table 5.1.2-1)
131 Electronics Temp #2 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
132 Filter Wheel Housing Temp Analog Timy, A/D Word Format (See Table 5.1.2-1)
133 Filter Wheel Motor Temp Analog Timy, A/D Word Format (See Table 5.1.2-1)
134 E-W Servo Current, Sample 2 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
135 Midwave Ch.9 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
136 Midwave Ch.9 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
137 Midwave Ch.9 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
138 Midwave Ch.9 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
139 Spare
140 Filter Wheel Radiator Temp Analog Timy, A/D Word Format (See Table 5.1.2-1)
141 Louver Radiator Temp Analog Timy, A/D Word Format (See Table 5.1.2-1)
142 Cooler Patch Narrow Range Temp Analog Timy, A/D Word Format (See Table 5.1.2-1)
143 Power Supply Temp Analog Timy, A/D Word Format (See Table 5.1.2-1)
144 Scan Mirror Temp Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
145 Sensor Assy Baseplate Temp #1 Analog Timy, A/D Word Format (See Table 5.1.2-1)
146 Spare v
147 Longwave Ch.6 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
148 Longwave Ch.6 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
149 Longwave Ch.6 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
150 Longwave Ch.6 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
151 Shortwave Ch.13 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
152 Shortwave Ch.13 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
153 Shortwave Ch.13 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
154 Shortwave Ch.13 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
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Word | Bit(s) | Description Content

155 Spare
156 Star Sense Det.1, Sample 3 Video, A/D Word Format (See Table 5.1.2-1)
157 Star Sense Det.2, Sample 3 Video, A/D Word Format (See Table 5.1.2-1)
158 Star Sense Det.3, Sample 3 Video, A/D Word Format (See Table 5.1.2-1)
159 Star Sense Det.4, Sample 3 Video, A/D Word Format (See Table 5.1.2-1)
160 Star Sense Det.5, Sample 3 Video, A/D Word Format (See Table 5.1.2-1)
161 Star Sense Det.6, Sample 3 Video, A/D Word Format (See Table 5.1.2-1)
162 Star Sense Det.7, Sample 3 Video, A/D Word Format (See Table 5.1.2-1)
163 Star Sense Det.8, Sample 3 Video, A/D Word Format (See Table 5.1.2-1)
164 Spare

165 Sensor Assy Baseplate Temp #2 Analog Timy, A/D Word Format (See Table 5.1.2-1)
166 Sensor Assy Baseplate Temp #3 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
167 Sensor Assy Baseplate Temp #4 Analog Timy, A/D Word Format (See Table 5.1.2-1)
168 Spare :
169 Midwave Ch.8 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
170 Midwave Ch.8 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
171 Midwave Ch.8 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
172 Midwave Ch.8 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
173 Longwave Ch.7 Det.1 . Video, A/D Word Format (See Table 5.1.2-1)
174 Longwave Ch.7 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
175 Longwave Ch.7 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
176 Longwave Ch.7 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
177 Shortwave Ch.17 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
178 Shortwave Ch.17 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
179 Shortwave Ch.17 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
180 Shortwave Ch.17 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
181 E-W Servo Error, Sample 8 Analog Timy, A/D Word Format (See Table 5.1.2-1)
182 Sensor Assy Baseplate Temp #5 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
183 Sensor Assy Baseplate Temp #6 Analog Timy, A/D Word Format (See Table 5.1.2-1)
184 Telescope Primary Temp Analog Timy, A/D Word Format (See Table 5.1.2-1)
185 Telescope Secondary Temp #1 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
186 Cooler Patch Wide Range Temp Analog Tlmy, A/D Word Format (See Table 5.1 2-1)
187 E-W IMC Input Analog Timy, A/D Word Format (See Table 5.1.2-1)
188 Spare (Not Available for Use)
189 E-Cal Input Voltage #1 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
190 Filter Wheel Cntl Htr Voltage Analog Timy, A/D Word Format (See Table 5.1.2-1)
191 N-S IMC Input Analog Timy, A/D Word Format (See Table 5.1.2-1)
192 - N-S Servo Error Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
193 Patch Control Heater Voltage Analog Timy, A/D Word Format (See Table 5.1.2-1)
194 Reference Voltage +10V #1 Analog Timy, A/D Word Format (See Table 5.1 2-1)
195 Thermal Control Current #3 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
196 Thermal Control Current #4 Analog Timy, A/D Word Format (See Table 5.1.2-1)
197 Thermal Control Current #5 Analog Timy, A/D Word Format (See Table 5.1.2-1)
198 Thermal Control Current #6 Analog Timy, A/D Word Format (See Table 5.1.2-1)
199 Spare
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Word | Bit(s) | Description Content
200 Spare
201 Longwave Ch.3 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
202 Longwave Ch.3 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
203 Longwave Ch.3 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
1204 Longwave Ch.3 Det 4 Video, A/D Word Format (See Table 5.1.2-1)

205 Telescope Secondary Temp #2 Analog Timy, A/D Word Format (See Table 5.1.2-1)
206 Primary Baffle Temp #1 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
207 Primary Baffle Temp #2 Analog Tlmy, A/D Word Format (See Table 5.1.2-1)
208 Telescope Secondary Temp #3 Analog Timy, A/D Word Format (See Table 5.1.2-1)
209 Spare ‘

210 Spare
211 Shortwave Ch.18 Det.] Video, A/D Word Format (See Table 5.1.2-1)
212 Shortwave Ch.18 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
213 Shortwave Ch.18 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
214 Shortwave Ch.18 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
215 Midwave Ch.11 Det.1 Video, A/D Word Format (See Table 5.1.2-1)
216 Midwave Ch.11 Det.2 Video, A/D Word Format (See Table 5.1.2-1)
217 Midwave Ch.11 Det.3 Video, A/D Word Format (See Table 5.1.2-1)
218 Midwave Ch.11 Det.4 Video, A/D Word Format (See Table 5.1.2-1)
219 Star Sense Det.1, Sample 4 Video, A/D Word Format (See Table 5.1.2-1)
220 Star Sense Det.2, Sample 4 Video, A/D Word Format (See Table 5.1.2-1)
221 Star Sense Det.3, Sample 4 Video, A/D Word Format (See Table 5.1.2-1)
222 Star Sense Det.4, Sample 4 Video, A/D Word Format (See Table 5.1.2-1)
223 Star Sense Det.5, Sample 4 Video, A/D Word Format (See Table 5.1.2-1)
224 Star Sense Det.6, Sample 4 Video, A/D Word Format (See Table 5.1.2-1)
225 Star Sense Det.7, Sample 4 Video, A/D Word Format (See Table 5.1.2-1)
226 Star Sense Det.8, Sample 4 Video, A/D Word Format (See Table 5.1.2-1)
227 Visible Channel Det.1 - Video, A/D Word Format (See Table 5.1.2-1)
228 Visible Channel Det.2 Video, A/D Word Format (See Table 5.1.2-1)
229 Visible Channel Det.3 Video, A/D Word Format (See Table 5.1.2-1)
230 Visible Channel Det.4 Video, A/D Word Format (See Table 5.1.2-1)
231 Spare
232 Spacecraft Attitude Data Word #1 S/C Input (Bits 1-8), Fill 0’s (Bits 9-15), Parity (16)
233 Spacecraft Attitude Data Word #2 S/C Input (Bits 1-8), Fill 0’s (Bits 9-15), Parity (16)
234 Spacecraft Attitude Data Word #3 S/C Input (Bits 1-8), Fill 0’s (Bits 9-15), Parity (16)
235 Spacecraft Attitude Data Word #4 S/C Input (Bits 1-8), Fill 0’s (Bits 9-15), Parity (16)
236 Spacecraft Attitude Data Word #5 S/C Input (Bits 1-8), Fill 0°s (Bits 9-15), Parity (16)
237 Spacecraft Attitude Data Word #6 S/C Input (Bits 1-8), Fill 0’s (Bits 9-15), Parity (16)
238 Spacecraft Attitude Data Word #7 S/C Input (Bits 1-8), Fill 0’s (Bits 9-15), Parity (16)
239 Spacecraft Attitude Data Word #8 S/C Input (Bits 1-8), Fill 0’s (Bits 9-15), Parity (16)
240 Spacecraft Attitude Data Word #9 S/C Input (Bits 1-8), Fill 0’s (Bits 9-15), Parity (16)
241 Spacecraft Attitude Data Word #10 S/C Input (Bits 1-8), Fill 0’s (Bits 9-15), Parity (16)
242 Spacecraft Attitude Data Word #11 S/C Input (Bits 1-8), Fill 0’s (Bits 9-15), Parity (16)
243 Spare
244 Spare
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Word | Bit(s) | Description Content
245 Spare _
246 Spare (
247 Spare
248 Spare
249 Spare
250 Blank Variable Length, No Parity

512 ADWordFormat =

Analog signals, after being converted to digital, shall have an A/D Word format as shown in Table 5.1.2-1.

Table 5.1.2-1 A/D Word Format

Bit(s) | Description Content
1-2 {Fill0's
-3 Sign Bit Logic 0 = Positive, Logic 1 = Negative Voltage
4-15 | Amplitude Straight Binary, MSB (4), LSB (15)
16 | Odd Parity
{

5.1.3 Scan Control Status Word Definitions

The Scan Control Status Words shall be compatible with the definitions shown in Table 5.1.3-1.

Table 5.1.3-1 Scan Control Status Word Definitions

Word | Bit(s) | Designator | Description Content
21 12-15 | ECLn ECAL Level Identification (Level 0 | MSB (12), LSB (15)
= No Signal)
20 12-15 { RCn Repeat Count (No. of Frames Yetto | Excludes Present Frame
be Scanned) MSB (12), LSB (15)
19 10-15 | DCn Dwell Count (No. of Dwells in Includes Present Dwell Period
Progress) MSB (10), LSB (15)
15 10 | CalEnable | Calibrate Enable Logic 0 = All other time
Logic 1 = Cal Enabled at this Block
15 11 | CalDisable | Calibrate Disable Logic 0 = All other time
Logic 1 = Cal Disabled at this Block
22 11 | ScanRset | Scan Reset : Logic 0 = All other time
; Logic 1 = Scan Reset Received
23 | 15 | ActvScan | Active Scan Logic 0 = At rest
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Bit(s;

Designator

Description

Content

Word

Logic 1 = Any operation in progress

23

14

Resy

Reserved

23

13

PRI Scan

Priority Scan

Logic 0 = All other time
Logic 1 = Priority Scan or associated Cal in
progress

23

10

MOL

Scan Motor Overload

Logic 0 = All other time

Logic 1 = Overload fault condition

To recover, send Scan OFF, Scan Reset,
Scan ON

22

14

EWGT °

E-W Scan Direction and Status #1

Logic 0 = At End of Scan Line OR
Stepping West

1 Logic 1 = Stepping East OR Invalid

22

15

EWLT

E-W Scan Direction and Status #2

Logic 0 = At End of Scan Line OR
Stepping East
Logic 1 = Stepping West OR Invalid

22

12

NSGT

N-S Scan Direction and Status #1

Logic 0 = At End of Scan Line OR
Stepping South
Logic 1 = Stepping North OR Invalid

22

13

NSLT

N-S Scan Direction and Status #2

Logic 0 = At End of Scan Line OR
Stepping North
Logic 1 = Stepping South OR Invalid

23

12

EwW

East-West Axis Slew

Logic 0 = All other time
Logic I = E-W Slew Active

23

1l

NS

North-South Axis Slew

Logic 0 = All other time
Logic 1 =N-S Slew Active

23

10

NS Step

North-South Axis Step

Logic 0 = All other time
Logic 1 = N-8S Step Active

15

12-15

CERn

Command Execute (Frame Start)
Request

Logic 0 = All other time
Logic 1 = Execute Received this Block
Bits 15,14,13,12 = Levels 0,1,2,Star Sense

18

1

CMD CLK

Command Receipt Incomplete

Logic 0 = Fourth word received
Logic 1 = Data Ready pulse received (first
of four)

18

10

CMD
VALD

Command Valid

Logic 0 = Temporary register empty
Logic 1 = Complete command received in
temporary register

16

12215

CEAn

Command Execute Acknowledge

Logic 0 = Command complete
Logic 1 = Execute (Frame Start) received
Bits 15,14,13,12 = Levels 0,1,2,Star

122.15

CSn

Command Status

Logic 0 = Working register level empty or
invalid, Logic 1 = Complete command in
working register

Bits 15,14,13,12 = Levels 0,1,2,Star

24

1

Lo

Level 0 Active (Normal Sounding)

Logic 0 = Inactive v
Logic 1 = Active Normal Sounding

24

1

L1

Level I Active (Priority 2 Sounding)

Logic 0 = Inactive
Logic 1 = Active Priority 2 Sounding
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Word | Bit(s) | Designator | Description Content
24 13 L2 Level 2 Active (Priority | Logic 0 = Inactive B
Sounding) Logic 1 = Active Priority 1 Sounding (
24 12 L3 Level 3 Active (Star Sense) Logic 0 = Inactive -
Logic 1 = Star Sense Active
25 15 | SP Space Look Active Logic 0 = Inactive
v Logic 1 = Space Look in progress
25 14 | ECAL ECAL Active Logic 0 = Inactive.
, Logic 1 = ECAL In progress
25 13 | BB | BB Cal Active Logic 0 = Inactive
Logic 1 = BB Cal in progress
—5s T 17 VDB~ [valdDamBi — | Logic 0= Inactive :
' ' Logic 1 = Valid Data in data block
15 1-8 | X-START | E-W Axis Start Address Cycle: MSB (15-bit6), LSB (15-bit8)
16 2-8 Increment: MSB (16-bit2), LSB (15-bit5)
17 1-8 | X-STOP E-W Axis Stop Address Cycle: MSB (17-bit6), LSB (17-bit8)
18 2-8 Increment: MSB (18-bit2), LSB (18-bit5)
20 1-8 | Y-START | N-S Axis Start Address Cycle: MSB (20-bit2), LSB (20-bit8)
21 1-8 Increment: MSB (22-bit6), LSB (20-bit1)
22 6-8
23 1-8 | Y-STOP N-S Axis Stop Address Cycle: MSB (23-bit2), LSB (23-bit8)
24 1-8 Increment: MSB (25-bit6), LSB (23-bitl)
25 6-8 "
19 1 SS Star Sequence Logic 0 = Not Star Sequence Command ( J
Logic 1 = Star Sequence Command e
19 2 Ccs Calibration Suppress Logic 0 = Calibration Enabled
Logic 1 = Calibration Inhibited
19 3-4 | MODE Step/Dwell Mode Indicator M1 MO Status
N E
0 0 Single Step, 1 dwell
0 1 Single Step, 2 dwell
1 0 Single Step, 4 dwell
1 Double Step,1 dwell
19 5-8 | Repeat Requested Frame Repeat MSB (19-bit5), LSB (19-bit8)
| Does not change during repeat frames
25 34 | CLIn Command Level Identification* LSB (25-bit4), MSB (25-bit3)
: 3 4 Level Frame
0 0 0 Normal
0 1 i Priority 2
1 0 2 Priority [
1 1 3 Star
* Command Level Cycles through all four levels in successive wideband data blocks.
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5.1.4 Scan Control Status Word Layout

The Scan Control Status Words shall be compatible with the layout shown in Table 5.1.4-1.

Table 5.1.4-1 Scan Control Status Word Layout

Bit: 1 2 3 4 5 6 7 |8 9 10 11 12 |13 |14 15 16

WORD

15 4 3 |2 ] 0 114 13]12 |Fo | CAL | CAL | Cer | Cer | Cerl | Cer0 | P
EN |DIS |3 2
16 sAa [11 10 |9 8 |7 |6 |5 [Fo |FO |FO Cea | Cea | Cea |Ceal | P

3 2 1
17 4 3 2 1 0 14 (13 |12 | FO | FO FO CS |CS |CS1 |CsO | P
3 2

18 FoO {11 |10 9 8 7 6 |5 FO |[CM [CMD | Cla | Cla | Clal |Cla0 |P

Vali
d
19 SSC3M1MOR3R2R1ROFODC5DC4DCDCDC1DCOP
3 2 L
20 0 18 |17 16 15 |14 |13 }]12 | FO | FO FO RC | RC | RCl | RCO P
3 2
21 B 7 6 |5 4 3 2 1 FO | FO FO Ecl | Ecl | Eclt | Ecl0 P
3 2

22 F0 |FO |FO |F0o |Fo |11 |10 |9 |FO |MOL [Scan |NS {NS |EW |EWL | P
RSet | GT |LT |GT |T

23 8] 18 {17 16 15 114 |13 {12 |FO | NS NS EW Pri |Resv | Actv | P
Step | Slew | Slew t or Scan

Sca

24 8 7 6 5 4 |3 2 }1 FO | FO FO L3 L2 |LI LO P
25 Fo CL |CL [Fo |1t {10 {9 FO | FO FO VDB | BB | Ecal | SP P
11 10
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5.2 Equipment Fumnished v
{
5.2.1 Agencies Responsible for Furnishing Specified Equipment
Equipment of various classifications shall be furnished by appropriate suppliers and agencies and includes both
flight and non-flight equipment. Table 5.2. 1-1 itemizes the equipment by category and name with the appropriate
agency.
Table 5.2.1-1 Equipment Furnished by Specified Agencies
Equipment Classification | Equipment Item Furnished Agency Furnishing Item
Mechanical/Thermal
Non Flight Sensor Module Tooling Plate GFE
Electronics Module Tooling Plate ITT
Power Supply Module Too'ing ITT
Plate
Instrument Protective Covers ITT
Lifting Fixtures ITT
Flight Sensor Module Thermal Blankets | ITT {
Cooler Cover ITT o
Electrical
Non Flight Connector Protective Covers ITT
Flight Module Interconnect Cables S/C Integrator
Test
Test Execution System (TES) ITT
Wide Field Collimator GSFC
Calibration Targets ITT
Test Harness - TES to S/C GSE S/C Integrator
Narrow FOV Collimators ITT
Integrating Sphere ITT
Space Target(s) ITT
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5.3 Environmental Design Reguirements

5.3.1 General

Unless otherwise noted, the equipment shall be designed to meet the performance requirements specified herein
prior to exposure, during exposure (where applicable), and after exposure to the environments specified herein.
Environments experienced during equipment fabrication, transportation, and storage shall be controlled so as to be

significantly less severe than the environments specified in Table 5.3.2-1, with the tolerances given in Table 5.3.2-2

" and the following paragraphs. The spacecraft contractor shalt no;subjectmtheinsuumentm»envimnmemﬂlé_tmmyW.,N e

exceed the values shown in Table 5.3.2-1.

5.3.2 Mechanical Environments

The NOPQ Sounder Instrument shall be designed for exposure to the following environments.

5.3.2.1 Relative Humidity

The NOPQ Sounder shall be designed for an environment that is between 30 - 60% relative humidity. This is the

design requuirement for the selection of materials and shall not be demonstrated or tested in any way.

5.3.2.2 Barometric Pressure

The NOPQ Sounder shall be designed for an environment that is between 1 x 10™"° Torr and 815 mm/Hg. The
maximum Tbarometric pressure increase shall be 14 mm/Hg/sec, and the maximum barometric pressure decrease
shall be 56 .9 mm/Hg/sec. for the maximum decrease in barometric pressure, there shall be a 2X design margin as
shown by analysis of a 1.12X margin demonstrated by test. The minimum pressure and the maximum barometric
pressure in«rease requirements shall be used for detailed design~ and the selection of materials but shall not be

demonstrat-ed or tested in any way.

5.3.2.3 Texmperature

The NOPQ® Sounder shall be designed and tested for the requirements given in Section 33.1.

532.4 Samcwral Loads

Maximum flight loads for the Sounder Sensor Module, Electronics Module, and Power Supply Module shall not
exceed the pominal values defined in Table 5.3.2-3 through Table 5.3.2-5 and Figure 5.3.2-1 through Figure 5.3.2-
8. Except -ayhere noted, Instrument Acceptance levels are 25% higher than the levels shown in these tables, and
instrument  Qualification levels are 25% higher than the instrument Acceptance levels. An instrument that has been

exposed to  oply instrument acceptance levels shall not be exposed to spacecraft qualification levels.
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In addition, the maximum allowable lateral (in the mounting plane: x- and y-axes) and axial (perpendicular to the

mounting plane: z-axis) forces and bending moments at any one of the Sensor Module mounting feet shall not

exceed:
a F. =150 Ibs
b. F, . =524 Ibs
c. F., ..=1987 Ibs
d. M, = 1239 in-ibs
e. M, = 1518 in-lbs

where the coordinate system is as defined in Figure 3.1.1-1. The combined load condition for a given foot shall not

~exceed the following equations:

,/(F)r Y +(F,)’ <450

TAREAREADS (

T150| " [1987, " 1518

|\ £, | F l+lM.rl<
I524] " 1987] " [1239]

Table 5.3.2-6 shall be used for detailed design but shall not be demonstrated or tested in any way.

The Sounder shall not be subjected to a spin rate exceeding 3.8 radians/second (36 RPM) or 3g's maximum

acceleration as a result of the spin rate during launch operations.
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Table 5.3.2-1 Environment Requirements Summary

Description MIN MAX OP(D)
Item .
1. Relative Humidity (7) 30%* . 60% ON
2. Barometric Pressure (7)
Steady State 1 x 10-10 torr 815 mm/Hg ON
Increasing 14 mm Hg/sec
Decreasing 56.9-mm-Hg/sec-(9)
3. Temperature, °C (10) (10) (8)
4. Vibration
4a. | Random Table 5.3.2-3 ON
4b. | Sine Table 5.3.2-4 ON
5. Shock Table 5.3.2-5 an
6. Acoustic Noise (7) Table 5.3.2-6 ON
7. Transportation (5)(7) Air . Ship N
Rail Highway (Truck)
NOTES

1) Operating Mode

0 = Operating (power applied)

N = Non Operating

O/N = Operating and/or Non Operating
) Deleted

(k)] over mission lifetime.

@) Deleted.

) When packaged per Statement of Work.

(©) Deleted

Y] Design Requirement Only.

® IR Detectors not to exceed 65 °C at any time.

9 Design analysis must show a margin factor of X 2, otherwise testing is required
to a factor of X 1.12

(10 Refer to Table 3.3.1-1.
{n Filter Wheel motor only running.

* 0% with special ESD precautions
** PSM = Power Supply Module
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Table 5.3.2-2 Tolerance on Test Conditions

Document 8175751A

Temperature

+2°C

Atmospheric Pressure

+ 5% greater than 1.3x 10" Pa

( greater than 100 mm Hg )
£10% 1.3x10"10 1.3x 10°Pa

( 100 mm Hg to 1 mm Hg)
£25% 1.3x10°t01.3x 10" Pa

( 1 mm Hg to 1 micron )
+80% less than 1.3 x 10" Pa

( less than 1 micron )

Relative Humidity 5%
Random Vibration
RMS Level +10%
Power Spectral Density +3dB 20102000 Hz
Sine Vibration
Amplitude +10%
Frequency 2%
Shock - Response Spectrum +3dB
Electromagnetic Compatibility »
Voltage Magnitude + 5 % of peak value
Current Magnitude + 5 % of peak value
RF Amplitudes +2dB
Frequency +2%
Distance | £ 5 % of specified distance or

+ 5 cm, whichever is greater

108




Release 8/14/97

Table 5.3.2-3 Allowable Sounder Random Vibration Inputs from the Spacecraft (Acceptance)

Document 8175751A

Test Axis Frequency (Hz) Sensor Module Random Vibe Levels (gZIHz)
20 0.00096
XYZ 20-80 +6 dB/oct
80 - 1000 0.0128
- e 10002000 | e e 3 dBOCE
2000 0.0064
overall 4.6 Grms
Electronics Module
Test Axis Frequency (Hz) Random Vibe Levels (gz/Hz)
20 0.0064
XYZ 20-150 +3 dB/oct
150-250 0.0512
250 - 2000 -3 dB/oct
2000 0.0064
overall 6.0 Grms
. Power Supply Module
Test Axis Frequency (Hz) Random Vibe Levels (g*/Hz)
| X&z Y
20 0.0051 0.012
Xyz 20-50 +6 dB/oct +6 dB/oct
50 - 600 0.032 0.064
600'- 2000 -4.5 dB/oct -4.5 dB/oct
2000 0.0051 0.012
overall X&Z=60Gms, Y=84Grms
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Figure 5.3.2-1 Allowable Sensor Module Random Vibration Level Inputs from the Spacecraft
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Figure 5.3.2-2 Allowable Electronics Module Random Vibration Level Inputs from the Spacecraft
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Figure 5.3.2-3 Allowable Power Supply Module Random Vibration Level Inputs from the Spacecraft
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Table 5.3.2-4 Allowable Sounder Sine Vibration Inputs from the Spacecraft (Acceptance)

Test Axis Frequency (Hz) Sensor Module Sine Vibe Levels
5-155 0.4inD. A. (1)
25-40 23¢g
5-155 04inD. A.(1)
Y 15.5-20 6.1g()
20-25 45¢g
25-40 22¢g
5-15.5 04inD.A. (D
15.5-20 6.1g (D
y A 20-25 38g
25-40 17g
Test Axis Frequency (Hz) Electronics Module and Power Supply Module
Sine Vibe Levels
5-25 04inD. A.(D)
XYZ 25-50 96¢g
50-100 32¢g

D. A. = Double Amplitude
(1) 0% margin from instrument Acceptance Level to spacecraft qual
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Figure 5.3.2-4 Allowable Sensor Module Sine Vibration Inputs from the Spacecraft (X-axis)
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Figure 5.3.2-5 Allowable Sensor Module Sine Vibration Inputs from the Spacecraft (Y-axis)
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Figure 5.3.2-6 Allowable Sensor Module Sine Vibration Inputs from the Spacecraft (Z-axis)
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Figure 5.3.2-7 Allowable Electronics and Power Supply Module Sine Vibration Inputs from the Spacecraft

(all axes)
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Table 5.3.2-5 Allowable Sounder Shock Response Inputs from the Spacecraft (Qualification and Acceptance)

Test Axis Frequency (Hz) Sensor, Electronics and Power Supply Modules
Shock Response Levels (g)
XYZ 200 ‘ 23
. B 4001600 90 .
2000 - 4000 120
Q=10
1000
) 10— -
& : =]
£ — ]
g ) 1209
© 100 09 ———
o 7 = :
=3 /- : :
b /- ]
@ 7 ;
5 ; A T @/e ]
2 10 e — -
o : : ———
x
X
[T}
]
£
/2]
1
10 100 : 1000 10000
Frequency (Hz)

Figure 5.3 2.8 Allowable Sensor, Electronics and Power Supply Module Shock Response Spectrum from the

Spacecraft
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Table 5.3.2-6 Acoustic Environment

Document 8175751A

(

116

1/3 Octave Acoustic Sound Pressure Level (dB) ’
Band Center (0 dB = 20 micropascal) k
Freq (Hz)
Acceptance Qualification Tolerance
25 1124 1154 +6/-5
315 116.3 119.3 +6/-5
40 B S R | 123.8 +6/-4
50 1251 PN A ¥5/4
63 1234 126.4 +5/-4
80 124.7 127.7 +4
100 126.1 129.1 £3
125 1274 130.4 3
160 127.5 130.5 +3
200 127.7 130.7 +3
250 127.8 130.8 +3
315 128.0 131.0 +3
400 1282 1312 3 (
500 128.2 131.2 +3
630 128.0 131.0 +3
800 123.8 126.8 +3
1000 1202 123.2 +3
1250 119.0 122.0 +4
1600 119.0 122.0 4
2000 119.0 122.0 +4
2500 1174 120.4 +4
3150 115.9 118.9 +5/-4
4000 114.3 1173 +6/-4
5000 112.7 115.7 +6/-4
6300 111.1 114.1 +8/-4
8000 109.6 112.6 +8/-4
10000 108.0 111.0 +8/-4
Overall 138.3 141.3 EY]
Test Duration One Minute -0/+6 sec
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5.4 Instrument Wire List / Pin Assignments
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C | 8175751-
Module Jn T Pind Signal Name 'S-i;n-l Description Wire Type ]Signll Type 1CD Para. Reference;
H i ! !
i. % ::
2A4 I 1 [HIBV.FWI Filter Wheel +18V M1~ _TS(LY Internal
N L Key Internal,
e Lose L s levews Filier Wheel +18V #1 . T809) Internal
A4 \ 39 “ 4 \\‘F\V.I’WR.GND l“il‘er thel lfqygsr Grouml N . TS(4%) Internal t
W& | MW S FWPWRGND Filler Wheel Power Ground ) lnternal |
- 2A4 [ I 6  -3V.REF.TEMPI -3V Thermistor Ref#1 . . Singte Intcmal |
A4, W 7 IVREFTEMPI -3V Thermistor Ref #1 .. Single  [iwemal |
2A4 : 4 , 8 ;-3V.REF.TEMP2 -3V Themustor Ref#2 _ . Single ~ |tnternal |
2M f 4 | 9 I3VREF.TEMP? v Tbermmor Ref 0 ... Single |intemal |
2M4 i 14 . 10 L-3V.REFTEMP3 . av Themuslor Ref#3 _ Single Internal |
e o4 11 3V.REFTEMPY -3V Thermistor Ref #3 ) Singie Intemal |
274 P 12 BCL(SIDEY) Filter Wheel | SG_:II_'I_C!_N}k lnslrumenl Side | ) Internal |
2A4 ] ; i3 :BCL(SIDE2) Flller Wheel Scan Clock lnslmmenl 'Side 2 Intemal ;
L +I0V Instrument Side I Intemal
2A4 [ L R 15 §+l0VB +10V lnslmmem Sndc) Inlemal. |
2A4 : 11 i 16 AZC.A® Auto Zero Clm_lg_gn_i.ej Acllve LOW Intemal’ |
MW oM azewe Auto Zero Clamp Side 2 Active LOW ) Internal
W W18 1462VA +6.2V Instrument Side 1 Internal
2A4 ; M . 19 +6.2VB +6.2V Instrument Slde 2 . fntemal
2A4 i M . 200 46.2VAB.#I +6. 2VAB #1 o S/C, Visible & Sar +6.2V 3553
WM i K2t leavasm +62VABNR2 S/C, Visiblc & Star +6.2V 3553
e Low b leavasm +62VABK3 S/C, Visible & Star +6.2V 3553
M oM 3 23 |+62vABM4 +6.2VAB H4 ST T sing SIC, Visible & Star +6.2V 3553
2A4 i 1L} i 24 -6.2VAB.H1 _|6. ZVAB Mmoo .24 | Single Intemal
2A4 ; 34 | 25 -6.2VAR.I2 Intemal
M4 M1 2 -62VAB#3 _ intemal
M0 M4 21 leavaABae -62VAB# o Intemal
2Ad : L 28 ;IELEC.(‘AL.#I Eleclromc CI bmlon #l Internal
2A4 ;M. 29 ELECCAL# Eleclmnic Cal ! i fatematl
A4 ; M l 30 ELEC.CAL.#3 Eleciromc Cl lb B Intemal
2A4 , M N ELECCAL#M Electronic Ca 'bm s mermal
LU - B Unused e ) o ) iIntermal
M 3 KeY Key S TR I Intemal
WMy W Unused B ) o Intemal
2A4 joM A B Unused ' Internal
2A4 N 36 1H6.2VTLMALCL +6. 2V Telemelry Cune t Limi Intemal
2A4 L 37 +6.2VTLM#2.CL +6, 2V  Telemetry ¢ Cumnl i B Intemnal
2A4 M B -6.2VTLMAILCL -6, IV Telemetry C Cun'enl lelled “I Intemal
2A4 M 39 -6.2VTLNH2.CL ‘ -6 2V Telemetry C Current Limit Intemal
2A4 11 40 +1SVTLM.A + I SV / Telemetry Instrument 4 fntemal
244 1 41 l+1sviLMB _ |+ISV Telemeury Instrument Side 2~ o Internal
284 7} 42 o {Unused N Internal
2A4 H 43 s 1 - ) Intemal
2A4 14 44 - . T ) Intesnal
2A4 J4 45 L Intemal
1A4 i ]4 i 46 ) L - Internal
2A4 I L N ¥ |:GR()UND Eleclromcs Module Ground Intemnal i
2A4 “ M li 43 ;GROUND Electromcs Module Ground Intemal '
2A4 i J4 1 49 GROUND E|ec|romcs Module Ground internal :
A i 4| 50 IGROUND | Electronics Module Ground Intemal :
121
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GOES Sounder Wire List Document 8175751-
Module ! W Pk ig.igml Name Eill‘lll Description Wire Size Wire Type Signal Tygpe : 1CD Para. Refennce‘
) : : (AWG) s :
. : i i H
M| 05 | |[EWXIZECINA E-W X128 Cosine Side | __ “TS(1,18) ntemal !
244} U5 12 {EWXICOSINA T8219) internal ;
244 115 3 EWXIZCINB E-W X128 Cosine Side 2 TS(3.20) {Intcmal i
2A4 I35 ! 4 'NSXICOSIN.A N-S X1 Cosine Side | TS@.21) intemal | i
244 ° 35 ' 5 NSXICOSIN.B N-§ X1 Cosine Side 2 T TS(8.22) Intemal | -
M s : 6 NSXI28C.INB N-S X128 Cosine Side 2 . TS(6.23) Internal ;
2A4 . )5 - 7  RESERVED Reserved ) . ) Intemal |
W4 45 i 8 +2SV.MOTA +25V Scan Side | B S () Interna
M4 . I8 | 9 25V.MOT.RINA 25V Scan Return Side 1 - E N R (X 0) Internal
2A4 Lo Y10 25V.MOT.A 25V Scan Side§ 2 L TE%0) Internal |
2A4 ;98 ¢ +2SY.MOT.B +25V Scan Side 2 R “TALI2,13) internal |
2A4 ¢ JS 12 12V.MOT.RTN.B 28V Scan Retura Side ] n | TaLL) Internal |
Me 0 IS | 13 -25V.MOT.B -25V Scan Side 2 ) 2 T T Internal
2A4 boas L i(‘LR.PT(‘H.UT Cooler l’nlcll Under Temp 26 ] ~ Single lutemal
M 3515 CLRHSGUT Cooler Housing Under Temp 2% ___ Single tutemal |
2A4 ') 1 16 CLRRAD.UT Cooler Radiator Under Temp 2% - Single {intermnal !
2A4 . 95 17 'PATCHHTR Patch Control Heater 26 Single Intermat |
2A4 R 2R, | iEW‘XllsC.RTN‘A E-W X128 Cosine Retumn Side | % TTS(1,18) Intermal
A4 A - B 19 |[EW.XICOS.RTN.A E-W XI Cos elurn Side 1 26 TS(2,19) Internal
2A4 . L ' 20 EW.XI128C.RTN.B E-W X128 qunne Retum Side 2 2% T5(3,20) intermal
415 1 21 NSXICOSRTNA N-§ X1 Cosine Retum Side 1 % T5(4.21) Intermal
2A4 - 35 i 22 INS.XICOS.RTN.B N-§ X1 Cosine Retumn Side 2 26 TS(5,.22) Internal
2A4 i35 23 NSXI23CRTNB N~S X128 Couge» R_e__l_pg'n_»Slde 2 26 TS(6,23) internal
2A4 Y ‘ 24 {RESERVED Reserved o . Tnternal
M4 . B 25 RETRO.DELAY.A Ilelmmrque Delly Slde | 2 | Single Intemal |
2A4 R I 26 !RETRO.DELAY.B Retrotorque Delay | Slde 2 ] 26 _ Single Intermal
P L ) i 27 iAGBEW.A AGB EAST-WEST Slde i 2% ~ Single Intcral
244 1 35, 28 AGBEW.B AGB EAST-WEST Side 2 %6  Single Intemal
2A4 s Unused _ A Intemal
2A4 LI i o Unused B Intemal
2A4 i o k)] GROUND Electronics Module Ground 4 Single Intemat |
M4 AR D Unused imemal !
24 95 0 1 KEY Key o _ Intermal '
2A4 )50 3 KEY Key » i ) Internal i
2A4 5, 3% EWXICOSINB E-W X1 Coslne Slde 2 T8(35,36) intermnal
2A4 ! 15 : 36 EW.XICOS.RTN.B E-W X1 Cnsmc I_!glpﬂl Slde 2 . T8(35,36) Intemnal
2A4 ‘ IL 37 INS.XI128C.IN.A -S X|28 Coslnc  Side | - T8(37,38) Internal
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Module | W | ~ Pin# _Signal Name Signal Description Wire Size Wire Type Signal Type ICD Para. Reference
'e i ! (AWG) . i
1 | ;
A8 | 1 | EWXI2SINA E-W X128 Sino Side | __ “26 | T( intemal |
248 1 N1 2 EWXISININA E-W X1 Sine Side 1 % Intemal
7 A ,’ 3 EWXIZSINB E-W X128 Sine Side 2 6 intemal |
2A8 ¢ 31 4 NSXISININA N-8 X1 Sine Slde ] 26 Intemal |
248 1 )1 15 NS.XISININB N-S X1 SineSide2 % | Intenal
A8 ' N . 6 NSXI2SINB N-§ X128 Sine Side2 % T Intemal |
248 | ;1 [ 7 ‘RESERVED Reserved 1. Imemal
Mmoo ;8 |Unused o o B Internal |
M8 | M | 9 9V.SCANRTNA 9V Scan Return Sided u Single Internal
2A8 : i !| 10 : Unused . - Internal ‘
2A8 H " i 1 iGROUND Elecltomcl Modnle Gtound i . Smgle Internal
48 1l : 12 |NSQSCNDRB N-§ Quad Scan Drive Side 2 2% s, Internal
2A8 . n i 13 :NSQ.S(‘NDR.RNB N-S Quad SC§I'I_ Drive Retum Slde 2 26 TS(12,13) Interal !
2A8 H ) | ! 14 (GROUND Electronics Modulg € Gtonnd 24 Sgngle Intemal |
248 ! 1 15 EWSCNDRRN.A E-W Scan Drive Retum Side | 26 | T8(18,6) Intemal |
2A8 B {16 .EWSCNDRA €W Scan Dnvp_&glg ! L % ___Ts(1s,16) Intemal
2A8 A L I iKEY Key _ Intemal
2A8 l | 18 EW.XI28SRTN.A EW xm ‘Sine Retum Side | 6 fntemal |
248 | N} 19 {EWXISINRTNA 2 tniemal |
248 i 4. 20 EW.XI28SRTNB E-W X128 Sine Retum Side 2 26 Intemal |
28 | : 21 INSXISINRTN.A N-8 X1 Sinc Retum Side | 26 Intemal |
2A8 ; J i 22 :NS.XISIN.RTN,B ~S Xt Slne Retu Side 2 26 Intemal
248 1 N ;23 {NSXI2SRTNB N-S X128 Sine Retum Side 2 26 Internal
2A8 Pon : 24 RESERVED Reurved L . o Intemal
2 A N Unused o Internat |
248 . J1 i 26 9V.SCAN.RTN.B 9V Scan Return Side 2 u Single Internal
2A8 I A Unused ‘ - T Internal
A8 | J1 | 28 GROUND Electronics Module Ground U Single intemal
248 ;3 29 NSTSCNDRA N-§ Truc Scan Drive Side | 2 T5(29,30) Intemal |
A8 | 30 INSTSCNDRRN.A N-S True Scan Drive Retum Side | % | TS(2930) Internal |
248 . N 31 {GROUND Electronics Module Ground ‘n tntemal
M i on 32 {EW.SCNDRRN.B E-W Scan Drive Retum Side 2 26 latemal
M8 on 3 EW.SCNDRB E-W Scan Drive Side2 % TT8(32,33) Internat
2A8 H n M KEY Key o o oo intemal
2A8 n 35 {EW.XISININB E-WXi SineSide2 2 TTS(35,36) tntemal
2A8 n 36 [EW.XISINRTN.B E-W X1 Sine Retum Side2 26 " T5(35,36) Intermal
2A8 n 37 {NS.XI28S.IN.A N-§ X128 Sine T 2 | T T8(31,38) Intemal |
2A8 n 38 [NS.XI28S.RTN.A N-S X128 Sing Retum Side 1 2 TTS(31.38) Iniernal |
2A8 n 39  IRESERVED Reserved ) - tnternal
2A8 n 40  IRESERVED Reserved Intemal
2A8 n 41 |+10V.SCAN.A +10VScanSide | i Intermal
2A8 11} 42 +10V.SCAN.B Internal
2A8 n 43 |GROUND Electronics Module Ground Intemal
2A8 n 44 {10V.SCAN.RTN.A 10V Scan Retun Internal
2A8 n 45 10V.SCANRTN.B 10V Scan Retum Si Intemal
A8 ] 4  iNSTSCNDRS N-§ True Scan Drive Side 2 2% ) Intemal
2A8 3| 47 NSTSCNDRRN.B N-5 True Scan Drive Retum Side 2 26 © TS(46,47) internal
2A8 ‘ 5l i 48 GROUND ics Module Ground 4 | 7 single Internal
2A8 1 49 INSQSCNDRRN.A N-S Quad Scan Drive Retum Side | _ 2 _ TS(49,50) Internal
2A8 ‘ it | so  INSQSCNDRA N-8 Quad Scan Drive Side | 26 T5(49,50) Intenal
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Release 7/9/97 GOES Sounder Wire List Document 8175751-
Module i ¢ | Pin¥ |S-i¢nnl Name Signal Description Wire Size Wire Type Sigoal Type 1CD Para. Reference]
I | i (AWG) :
{ N i

248 | 12 | | EWXIZCINA E-W X128 Cosine Side | __ 26 | - TS(1,18) intmal |
248 0 12 . 2 .EWXICOSINA E-W X1 Cosine Side §_ I L T8(2,19) Internal
2A8 2 | 3 EWXISCINB E-W X128 Cosine Side 2 2 Intemal |
48 | 12 4 INSXICOSIN.A N-S X1 Cosine Side I 2 Intemal
2A8 ; 52 ; S ENS.Xl(‘OSAIN.B N-§ X1 Cosmg Sld 2 . 26 Intemnal :
2A8 2§ 6 NSXIZBCUN.B 2 Intemal
248 | 12| 1 RESERVED I Intermal
248 o 8 l _ . Internal |
2A8 '5 2 ; 9 | R Internal
ms o o | o Internal |
ms . o ion o Internal
2A8 | N o [}] L L Internal
M 1 ;B ‘ Internal |

"2A8 i J2 W CLRPTCHUT Internal |
248 | 2 ;15 |CLRHSGUT Cooler Housing Under Temp Intemal |
248 ¢ 02, 16 CLRRADUT Cooler Radiator Under Temp Intemal |
2A8 i J2 1 17 PATCHHTR Paich Control Heater - 26 ngle Intemal |
248 1 2 | 18 EW.XI28CRTNA E-W X128 Cosine Retum Side | 2% TS(1,18) Intemal
248 i 2 . 19 |[EW.XICOSRTN.A E-W X1 Cosinc Retum Side | Intemal |
248, 12 | 20 'EWXI28CRTNB E-W X128 Cosine Retum Side 2. tntemal |
2A8 [ | 21 INS.XICOS.RTN.A N-S X1 Cos!ne [l_clum S_lde 1 Intemal
2A8 ; n ' 22 §Ns.x ICOS.RTN.B N-S Xl Cosine Return Side 2 ) Intemnal
8 . 2 23 INSXIZ8CRTND N-5 X128 Cosine Retum Side 2 Intemal |
2A8 . J2 1 4 IRESERVED Reserved Internal |
248 © 12 ! 25 [RETRODELAY.A Retrotorque Delay Side § Intemal |
2A8 i 21 2 [RETRO.DELAY.B Retrotorque Delay § SldeZ o “lintemal |
A8 12127 JAGBEWA AGB EAST-WEST Side 1 intermal |
248 ; 12 | 28 AGBEWS AGB EAST-WEST Side2 Intermal
2A8 voon 5 29 Unused L B R Intemal
2A8 po” o Unused L L Intermal
248 & 2 . 31 GROUND Electronics Module Ground U Intemnal )
248 1 2! 2 TEMPSEL 26 Internal
A8 ; n k1] IKEY o . Intemal
2A8 oon R KEY Key Intemal
248 © 1 35 EW.XICOS.INB E-W X1 Cosine Side 2 o 2% T5(35,36) tutenal
248 1 12 36 [EW.XICOSRTNB E-W X1 Cosine Rewrmn Side 2 % | T8(35,36) Internal
me Lo 37 INS.XI28C.IN.A N-S X128 Cosine Side 1 26 $(37,3 Internal
2A8 2 38 !NS.XI28CRTN.A N-§ X128 Cosine Retum Side | N CTSG1,38) linternal
2A8 ” 39 |RESERVED Reserved T T iemat
248 n 40  |RESERVFD |Reserved” I R (1 ’
2A8 n 41 |[X.ADDCLK.A X Address Clock Side 1 T Tsingie T |tmemat )
2A8 2| 4 |XADDCLKB X Address Clock Side 2 2% | T single  jintermal
2A8 12 | 43 |EWMITESTA E-W Motor Current Test Side | T3 1A imemal
2A8 n 4 |EW.MITEST.RN.A E-W Motor Cumrent Test Rewm Side i~ | 77 26 T@A4) |intemal B
2A8 n 45  [EW.MITESTB E-W Motor Current Test Side 2 ) T4s46) Intemal -
248 I}] 46  |[EW.MITEST.RN.B |EW Motor Current Test Retum Side 2 T e T T(A546)  limemal -
248 21 41 INSMITEST.A NS Motor Current Test Side | 1 2% TATAZ) |intemal -
2A8 n 48 INS.MITEST.RN.A N-§ Motor Current Test Retum Side |~ e T(4748)  |tntemal -
M | N ‘ 49  |NSMITESTB N-S Motor Current Test Side 2 26 | T(4930) lintermal -
A48 i » 50 |NS.MITEST.RN.B N-S Motor Current Test Retum Side 2 26 T(49,50) Intemal _
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GOES ¢ .&& M/Vlre List ; t 1 8175751-
Module In 1 Pin# ~ TSignal Name ﬁ;n-l Description Wire Size Wire Type Signal Type ICD Para. Rel’grence‘
g g | (AWG)
I
7 I T T N Unused Intemal
248 | )5 . 1 9VSCANRTN.B 9V Scan Return Side 2 (Not Used) tnternal
2A8 i3 '+ IV.TLM.B ‘ upply Side 2 (VT1 IPB) Intemal
2A8 Pows | !+I8V.FW2 +llV l-'il_t_eg_ heel Supply § Side XVFI8PB) Interns!
a8 1 s L s 49V.SCANB +9V Scan Supply Side 2 (VOPB) ) Internal
248 | )5 | 6 +IV2SRVB |+7V2 Scan Supply Side 2 (VIPYB) i Intemal
2A8 l 15 7 -8V.TLM.B -8V Telemelr! Supply Side 2 (VTBMB) Intcmal
248 1 IS | 8 9VSCANB -9V Scan Supply Side 2 (VOMB) Internal
248 : )5 .9 (RESERVED Reserved Intenal
2A8 Yous 10 +OV.TLMB +40V Tcleme!ry Supply Slde 2 (VTJOPB) A Internal
2A8 i J5 ' 1 RESERVED Reserved o N Internal
me 1o ion Unused Internal
b7 S T L S R £ Unused 0 Intermal
2A8 ; 5 14 T.WBF Instr Telem Filter Wheel Side 2 OFF (T.WBF) lnternal
2A8 ! 35 ' 15 ’ Unused Internal
248 L a5 116 psSYNCQ) 200 KHZ Power Supply Sync Side 2 (Sync2) Intermal
248 I8 , 17 KEY Key N R Intemnal
A8 1 5 8 !KEY Key R Intemal
2A8 ! I 19 i+1V|.SRV.B +1VI Scnn Supply Slde 2v(V7PXB) 1 I Single Internal
2A8 . 15 ‘ 20 +I7V.TLMB +I7V Tel Supply Side 2 (VTI7PB) 4 _Single Intemal
2A8 | is 1 2 lvvEeees N " “Single Intemal
M | os 1 2 |+8V2ELECB +BV2 Electronics Supply Side 2 (VBPYB) 20 i Internal
1A8 3 Js i 2 'F\V PWR.GND I?ilter Wlleel l’wer&l![!l ide 2 (I’.RTN) laternal
2A8 i I M --|1V ELECB -1V Elecltomu  Supply Side 2 (VI7MB) Intemal
2A8 R L B : -8V El_ecllo_nu_:s_Supy!y Slde2 (VBMB) Intemnal
2A8 SR L . Reserved _ Intemal
48 1 s o1 m:senvu) Reserved T Intermal
2A8 jooso 8 Unused a ; Intemal
2A8 R | Unused Intermal
2A8 - I | Unused o o Intemnal
2A8 N n 'gl"OS |.SENSE Positive Instrument Current Sense (PIS) 2% Intemal
2A8 )} Ry 2 Unused ) Internal
2A8 : [} 33 fPS.SYN(‘.RTN(Z) Power Supply Sym: Relum Slde 2 (Synclu) Intermal
2A8 : )5 k7] ‘GROUND Eleclromcs“ngvgljBeggryl (P I_ITN) Intemal
2A8 ys 38 lii-llVl.[ELF.(‘B +8V1 Electronics Supply Sch (V8PXB) Intemat
A8 -, U8 36 +15V.MOT.8 +25V Scan Motor Side 2 (V25PB) Internal
2A8 s 37 [+12V.ELECB +I2V‘E.lqgl_l_olu_c_s_§_uggly Side 2 (VI2PB) Intemal
2A8 35 k1] +8V.ELEC.B +8V3 Electronics Supply Slde.Z (V8PZB) Internal
2A8 Js 39 Unusgd Internal
1A8 35 40 -25V.MOT.B -ZSV SCIII Molor Side 2. (VZSMB) Internal
2A8 )5 41 T.RTNB ) Eleclromcl Power Retum (P, RTN) Internal
2A8 5 42 Uﬂlllﬁd e Intemal
2A8 15 43 Unused - Intemal
2A8 s “ Junused” T Intemal
2A8 B 43 Unused i Intemal
2A8 O | 46 ITRTN Telemetry Return From Sense Sensors (T.RTN) Intemal
2A3 ] ‘ 47 ‘NEG 1L.SENSE Negative Instaument Cun‘em Sense (NIS) _ |Intemal
2A8 15 48 I Unused ) A |internal
2A8 v l 49 ‘ Unused i Intemal
2A8 ! 1] ! 50 | Unused Internal

137




‘-Eu._._ 3j0ulS
i 9
- anEo_.._ o_m-._w It e T3pIS 7 18] don9y] dureasy AumiioyS T rTEC
. st © odwie 9 1 9pIS T &) 1i0nosig dumaid aavmpiy GTIVIIVIMS| - 05 o Vi
e " 9pIS 1 j8) SIS duisang sauimiioys VIWIIVARN| 6 s | awe
- oy .1 9piS | 83 dondep duiwalg asempiW «m VI VIS, - B 9 v
e G oftpop sstionoos (woIvaMW| v | o vz
. i T T N M onempiy . 023.04.6 9% 9 sV
o e VS VA PTEIMNMN] S ¢ 9
: [ o e SRR BV AST PISVIE'GVASIH  bb f vz
m g pasnup) of svi
- ‘jewaju) - mﬂ_.l.u anem £ kil
— . PM _._2 rigam AN o of 8V
| rwsapuy . : nuuw_m_"_“ CHSVIBAVASIH 1P of ”«M
: ey R 7Y { T or 9f
! Ao L L mpIN S A 8ve
i | . timaavasts SV o 8Vt
m | jerasanu ﬁun:..s SYITaVASEH+ g | of ! 8z
_ | s 11 oM anew S
PN . . : . ! 8Vl
: w1 . H .
i Jo— o Wmaavasis sy QIMMW 9E o 8VE
| fewsay 1 9p1S Z (=) Sion23[g dumaig 3 1S v ~._0m m<>n_+_ s€ oo W
| e - £ JAVIMS;  ¥E g !
| e i 144
 fewany 1918 | 12D 13 duiwaig m . E} €€ w or | u<w
| ey TS T D u__..o.....w.u_.m diieasg sremtuory M. 1VIAVINS, _ o | VI
| “-EoE_ oo i aog SABMUIOYS Nu-w.mumm_.—”_k.ﬂ 1€ o 8V
| fewsany AMMS 0 | .
: e pasnuny H 9 ! 8V
{ o e T wavaol+ e ;e "oer a<w
| fewsayy na 19M o>-!=2_m ne._m_%\.\»’.ﬁ‘m_ 2 1 9 8V
i jewu P ik R e 3 LT ! ' .
' : _-Eu._._ o_.Mm_m.. e B T peme b oer o sve
| ! 1 sfduig 9 T mavaon cravaols! _ o | 8V
| } fowa = - ua N ._03 u>-z_§_m >e_+. 14 o ! Wz
i { ooy pasiuny INTEIMMSE ¥ | o | v
f { feusany - TTINGVA . T R B
| ; . e S AOL+ - . } 8ve
i | tewa T IN 1 99 orsmuoys wavAore L of " 8V
i ! oo . © T pasmun INIEIMNMNS YR Vi
| Joway - 19 BVAOL+ ot ! oo | swz
| SRR o e e e = ST . 1#avAOL+ i }
| e aflurg - . Ao 6 o ! 8V
' jowai) B ,MM. ZopiS 1 ¥ Siuoiisa(3 duimaig snsih V" ‘ AN st __ o | ¢<M
| g afmg T ot 7 ap1s 7 (D) Stuonisofg dusedrg arempiy gvadvdan L Lo _ VI
! ooy auis | o 7915 | (3D 21iiid|g duivaig smpiy grvoavdmnl 9 o ez
ot - ._a. Desimmasndmdsien|  grorvan ||
| pewsay i siipo shwonsarg MRS I B Loawe
- eway T T yN L GaN amimBuoy e Nno¥Dl © o | a2
| (ewy e 35&..,0‘ AOl+ va.mm”__m“_d'h“._ u .. o “ 8Vt
L] e : o pasnu : Hoon ) :
L jewoy| “apfurg "ot T T 1 Qo onend :. na._mmk‘z\_.._ o0 | e “Mw
| | ey e A T eaesuasay A0k e 4TUADL 6 | o vt
! | rewssmy ofuig e R i M L
! I e A . ~a.~.~o\.$ aaemBuoy . o M 8Vl
! | fewsdiu) ’ o 78 Sunapoy wwmnaat 9 o 7
| : - 938 AOL+ W AT AL+, _
m "”Hu.c_ o_m...w Cem o pasnup) H w : M“. . "<~
210y B R o 1994 aavmfuo aTAR ; . v
4 | (ew) fwmg . ow : R 14 29323594 AOL+ __ﬂ_.._nﬂ_g A€ b ~ 174
m , 19918 | 8 Smwonoayg j duasg oaumuon v W A0l M 2
s sussogay eseg a0l _ H Oy) VI3 <a_>.:“ | o H [1'24
- — adiy prudis adhy anm amganm | : i
: - uondiadsaqy euds }
(] | Im U] _-..u_lw_ g ‘ ) _ ampop

-1625218 WwewnsoQ

H

1817 9N JepUnog S309




€

¥

5

3 §309

] S{fuig (3 TH VoLIn ) JOIOW [P, 79Nt JTWOLOWNMAT O | & | Wi
{ jewsary TBwg T g T i aam) J0101] R0 1904 JMoLoNMd,  6r | 1t | 8wz
- | feunaiu Tolms T | Tor ,., T gousoduinn TUSOAWOD 8¢ | U | vt
- L I B A T awseduiog VUSOdWOD| L o | Wt
- e . st e T0ING 1993 FOA il WEOSINOMAL 9% | 4 | gvz
T , | fewsamw) odums Iy | omjuuay, Burinop] 2y 19y wiaosHmal se | _ v
; | feusatug R I R e T L Lidavemal v u v
pwawy - ofmg |y . Townuiay) 100 [93M $30d] WYTHLYOLOW M4} b u | sve
. fEway sjfng v o PW0IDJ[RPOI EONS2I] GNND¥D; ¥ u _ vt
Tewsa “aifluig K T amay 1awai ouioD) ipdted GINYULHHOL] b I _ 74
[ewa) . snmg 440/NQ SvBing 1spoa) YVEISNO'DODY!  or T 1174
ey . SIS I3 MOVHOIH $9Bn0 13100 JS0TD0Y|  6¢ u o oavz
fewa| SMmg 133195 MOVHOIH (05007 (utiniaiy J50TIdSE, 8¢ uo eve
jeway _umiay Wusun) jonuc) (uutiayy ASNIS- e u A% 4
| rewamy 9 waain) tonwo) fuuuayy 4ASNAS+H  9¢ u ! eve
| fewa) . __sNiuaun) onwo)) psuvayy FASNASH € | U | Ve
ey _ by atm) fo1iuo)) jeuay ) | aasNas+ e ur 8vi
sy 7w widim) yoiido) jeduay JasNass e U 8w
w3 "~ twwaim3 josiva) iy gISNISH € u “ vz
feui3iug __lawRimy onuo)) feuuayy vasnass ¢ U vt
fewau| STRIS 40/NOD Z ON [011ueD) oy UVEISNOZSAl  of 1 ur vz
{ fewouy “nieis J4/NO | ON [0y [susiong). WVHISNO'ISE 62 TR 74
{ feuramy T Kuouigi Agh+ sng 1omay LIoASnauN Al 8t [T 4
| (e | dowuuayy yoed sfiuvy opim | LATHIVAIM| LT T \'74
[ rewy T T oy, sowipey 131000 ndavadd 92 u . 1
| ety | somuusy; Bugmoy a00) . LWosSHW] sz L 8ve
{ feuwaty) LT s Joppry iaanc WHIHLGVH AT, #T u 1174
 (rwsmy L Twimnuisy) sado 14v WYIHLLIOLAV!  £2 t 8ve
| quway OWIUNIL, JoL udg WHAHLHIWNYDS, 22 u v
| ewa T T gusemuiiayy sjiyeg Kmung WA AvVE 12 1 Ve
| Jeusamy 7 ipsosiusy ) oqyeg Amwig IudTaddval oz tr V2
 jewaiyy “gn Jomsnuioyy Krepuodag adoossjay, TWYIHL D3S" ._E_ 6l I Ve
| et ©inosmuuay] Ampuodag adoassfay, WYIHLD3S 1L 81 u e
qewsng| T oismisayy Krsiiing adossdjey WYIHL T 3L 2 u vt
| s o Aoy AN 91 | evE
! e s Jomsuusy 1efizey. Apoqorig NLETTRTE: ¥ L T 4
| Jewawg Ly tontuiay, iz Apogyasig WaaHLLEe W u e
| peusaiuy] oy moisjuusy 1efimy Apogioeig wyaHLOrEa] €1 u A4
| fewsoi s Joiuusyl 1edmy Apogrong waanLsees; a0 | oawe
| ey b somspuaioyj 138 | Kpoqyoeig WHSHLWE®, LD Ve
oy " gnonspuiayy il Apogyoeig wyaMLErEe; ol L BVE
- eusaiuy 2y fonpivay 108 Kpoqydeig wasMLIega, 6, U 8VI
[ty 1w sowsnuisyt i Apoqyosig WygHLIve® 8 a8V
! ey 9 soisiuuy| siwidsseg Kssy sosuag] WHIHLY S.zm_ L S 8vi
[ few R a_._.su_: aieidaseg Assy s0susg WyaHLSLdsE. 9 o U 8V
. | e “on > idoseq Assy s wWaaHLyLese' s , ! 1174
feusouy £ s_,_e:_: u.i g Assy Josuag CETTTR e ¥ 1 M Y R 74
- fewowy 2 sonsuioyy, aisidaseg Aisy sosuag wymiLzLasel ¢ oo | e
L oy 1 sospisiay |, aividoseg Assy sosuas| waanriLwsel ¢ 0 a1 8we
| [musiy Aoy amxl 1 b g __ 8ve
| R
(omv) ! ! ;
23u313§3y ‘w1v g A1 adiky _-..u_lm adhy amm S M * uoydudsaq jeulig! awmp eudig: Ll } | (1% IMpogy
-1615218 1 1 1817 ESM\




GOES Sounder Wire List

ument 8175751-

Module J¥ Pin¥ '§i'gnll Name Signal Description Wire Size Wire Type Signal T’pc ICD Para. Reffrencq
! (AWG) ;
2A8 ) 1 IKEY Key ] — _ - S sc
2A8 ! 18 2 -25VSRV.VOLT -25V Servo . R 6 | Smgle S/C, Analog Telemetry i 3522
2A8 | ® | 3 |+vsrv.voLT +9V Servo 2 _. Single SIC, Analog Tclemelry ! 3522
248 ! 18 4 -8VSRV.VOLT 9VServo 6 . Single S/C, Analog Telemetry ; 3522
2A8 : 18 5 '+7VISRV.VOLT +7V1 Servo 26 _ §‘!ngle S/C, Analog Telemetry ; 3522
2A8 | 8 | 6  i+7V2SRV.VOLT +V28erve 26 . Single S/C, Anglog Telemetry ! 3522
2A8 . LI 7 +7VTLM.VOLT +17V Telemetry ~ 2 _ Single S/C, All’log :l'clemelty ; 3522
2A8 [ I + IVTLM.VOLT +HIV Telemetry 2 Single S/C. Anslog Telemetry 3522
2A8 . B 9  -BVILM.VOLT -8V Telemetry 26 Single S/C, Anglog Telemetry 3522
2A8 ., JB . 10 +I0V.REF.VOLT Reference Voltage +10V #1 26 . T(0.11) sic
2A8 . )8 : n ‘GROUND Rcl'erem:e Voltage + +IOV M Relum 26 T(l0 i) SiIC !
2A8 : 1B ; 12 iEWAADMERR.A E-W Sun Servo Error 1o ADM Slde I 26 3 T(IZ IJ) S/C, Servo Emor Telemetry 3523
2A8 i 8 | 13 EW.ADMERRRN.A E-W Scan Setvo Emr to Al ADM llelum Side | 26 U H1) S/C, Setz,vo Error Telemetry 3523
2A8 : 8 . 14 EWADMERRB E-W Scan Servo Emor lo ADM Side 2 26 _T(14,15) S/C, Servo Ervor Telemetry i 3523
2A8 : B 15 ';EW.ADMERR.RN.B E-W Scan Setvo Enw 1o ADM Relum Side 2 26 - T(14,15) S/C, Serpro Error Telemetry ; 3523
2A8 Y 6 Unused o sIC
M8 . B8 17 KEY Key ) SIC |
2A8 |8 18 'NS.ADMERR.A N-S Scan Servo Euor lo ADM Slde 1 2 . 'lf(_lg_l9) S/C, Servo Ervor Telemelry 3523
2A8 o 19 ENS.ADMERR.RN.A N-§ Scan Sel'vo Errpr to ADM Relum Side | 26 o Ts,19) S/C, Servo Error Telemetry 3523
2A8 o 20 .NS.ADMERR.B N-S Scln Servo Emor to ADM SIdl 2 % | T(20 21) S§/C, Servo Ermror Telemetry 3523
2A8 . ; 18 2t ENS,ADMERR.RN.B N-S Scan Servo Error o ADM Rclum Side 2 26 _ . T@oz2n S/C, Servo Exror Telemetry 3523
2A8 ] 22 . {FW.MOTOR.CUR Filter Whecl Molor Curreql ) 2% Single S/C, Anglog Telemetry 3522
2A8 : J8 23 iFWHTR.VOLT Filter Wheel Cpn!rpl Heater Volllue 26 S/C, Analog Telemetry 3.522
48 ! 1 24 ITLM.BB Blackbody Calibraic In Progress Status 2 Single SIC, T Bi-Level Telemeiry 3521
M8 ;08 25 'TLMCALSTAT Bisckbody Calibrate Status %6 | Single S/IC, T Bi-Level Telemetry 3524
M o8 26 'TLM.CMD.CLKING pt Incomplete Status 26§ Single S/C, Trapsistor Bi-Level Telemetry 3521
2A8 . 27 ;TLM.ELE('T ON Sounder Electronics Status 2 Single S/C, Trapsistor Bi-Level Telemelry 3521
2A8 ;18 28 TLM.ACTV.SCAN Frame Scan Status 26 Single S/C, Tray Bi-Level Tel Y 3521
2A8 { 18 29 ' TLM.PRISCAN Pnor_l!y Fn_mq§|_5!n£ o a 6 ___ Single S/C, Trapsistor Bi-Level Tel Y 3521
2A8 |8 30 | TLM.SCAN.RST Scan ResetStatus 2% Single S/C, Trapsistor Bi-Level Telemetry 3521
2A8 ;8 31 iTLMSP Space Look In Progress Status L ingl §/C, Transistor Bi-Level Telemetry 3521
2A8 o8 32 ITLMSS.STAT Star Senw _Sll(ul . L 26 Single S/C, Trapsistor Bi-Level Telemetry 35214
2A8 i 18 33 TLM.MODES Dwell Tun: s Sclect Sungs Bl! 1 ) . 26 Single S/C, Transistor Bi-Level Telemetry 3521
2A8 i 8 ;3 TLMMODEI Dwell Tnm: Select Status Bit 2 ‘ 26 Single S/C, Trapsistor Bi-Level Telemetry 35210
2A8 [ L I S {TLM.CMD.VALID Command Transfer Suspended 26 Single S/C, Transistor Bi-Level Telemetry 3521
2A8 I 8 | 36 :BIASONSC Bias Power. Sulus A L 26 Single S/C, Relny Bi-Level Telemetry 32t
2A8 i 18§ 37 'PTCHCON.TMPS Patch Conlrol Temp Selecl o 26 Single $/C, Relay Bi-Level Telemetry 352
2A8 P 38 PTCHCONSTAT 26 . _Single S/C. Relay Bi-Level Telemetry 3521
2A8 ! 8 39 TLM.SPACE.EAST i S/C, Rélpy Bi-Level Telemetry 35.21
2A8 i 18 40 iNS.SC S8MR.A a S/C, Relny Bi-Level Telemetry 3521
2A8 ‘ I8 41 i e S/C, Reﬁy Bi-Level Telemetry 3sat
2A8 i 18 42 !TLMRTN Bl-Level 'I'elcn!gl_l! Retum [] S$/C, Relay Bi-Level Telemetry 3524
2A8 l i8 43  [TLM.RTN !!n:_l_.evel Telemetry Ref Relurn #2 . S/C, Relay Bi-Level Telemetry 3s2d
2A8 | 18 44 TLM.RTN Bi-Level Telemeg!llcmm #'.\ S/C, Relpy Bi-Level Telemetry 3528
2A8 18 : 45 GROUND Anl 8 Tg!g@gl{y_k_‘ﬁ““‘ !! R S/C, Annlog Telemetry 3522
2A8 i B i 46  |GROUND Allllng Telemetry Retum #2 B S/C, Analog Telemetry - 3522
248§ U8 | 47  IGROUND ISIC. Amalog Telemetry - 3522
C2A8 ‘ i8 \ 48 !GROUND ’ _ |S/C, Awalog Telemetry ~ 3522
2A8 )8 49 IGROUND Analog Telemetry Return #5. S/C, Asnalog Telemetry B 3522
! m | s lcrounp Analog Telemetry Retum #6__ S/C, Analog Telemetry 3522
o
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GO

M*v\rug List

j M 8175751
Madule ;  dF ¢ Pin¥  Sigoal Name Signal Description Wire Size Wire Type Signal T?'pe ]IC D Para. Reference]
-. -; 3 (AWG) i
248 a1 Unused - ::::.:::' !
2A8 TR 1§ I 2 KEY Key N . B § !
Mmooy Unused T Interas! i
m w4 Uused L pTT ) Internal i
wowms ot e} '
2A8 T Ll 6 ;-JV.REF.TEMPl -3V Therm lor Rel'lll ot | !
2A8 ] 7 1-3V.REF. TEMP} internal | '
2A8 : mo 8 ;-JV.REF.TEMN B intermal '
2A8 m .9 i3VREF.TEMP2 o i
2A8 © 4. 10 -3V.REF.TEMP3 -3v Thenmsmr Re!' QJ_ _ o Intemal ;
2A8 S o f.sv REF.TEMP3 -3V Thermistor Ref#3 fntermal |
248 © a1 i 12 DCLSIDEN) Filler Wheel Clock Instrument Side | Internal
2A8 A T R B(‘l (SIDE2) Flller Wheel Clock Instrument Side 2 _ |Internal
A8 I, 14 CHOvVA +10V instrument Side | tatemal |
248 . 1| 15 l+love +10V instrument Side 2 Internal |
48 0 g 16 (AZCA® Auto Zero Clamp Side 1 Active LOW Internal
248 N1 17 AZCR Auto Zero Clamp Side 2 Active LOW Internal
248 C a0 .8 lveava +6.2V Instrument Side 1 - tnternal |
248 L oo L 19 +62vB +6.2V Instrument Side 2 ;r;tgu:;l .'M R 1553
2A8 oL 8200 46.2VAB.HY +6.3VAB n . Visible & Star 6. .5.5.
2A8 ; 3 z 21 E+6,2VAB.02 +6. 2VAB ﬂZ S/C, stible & Star +6.2V 3553
2A8 S | ] B 22 1+6.2VAB.M3 +6. 2VAB IIJ S/C, Visible & Star +6.2V 3553
248 5 | 23 lv62vABM4 +62vABM_ T T S/C, Visible & Star +6.2V 3553
ms ' ogn M .62VAB#I ‘|-6avaBM Wnternal |
2A8 ; w2 -6.2VAB.#2 -6. 2VAB#2 - R :nlemn: ‘
2A8 o 26 -6.2VAB.A3 -6. ZVAB 01 ntemnal
28 [ b1 leavaBme 6IVABM S Internal .
2A8 jJ1 1 28 |ELEC.CAL.#) Eleurmng_gnl_llgynllqn "o Intemal
2A8 oo E 29  {ELEC.CAL.#2 Electronic Calibration ¥2 Intemal |
2A8 A 11 3o ELEC.CAL.#3 Internal :
8 L 3t {ELEC.CAL &4 Internal |
2A8 |n 32 Umsed 7 _ B Intemnal |
2A8 i K X] KEY Key ) . _ Intemal ¢
248 i 34 Unused e intemal |
2A8 I 3s Unused tuernal |
2A8 HE 36 1+6.2VTLMKICL 462V Telemeuy Cun'enl lelled I Internal |
2A8 Wb 37 46.2VTLMA2CL +6, 2V Telemetry C: Cunenl melled 02  {Internal |
2A8 nmo o3 leaviimmic 6.2V Telemetry | Cumnl t Limited # l ) Internal |
2A8 - 39 L62VTLM#2CL 63V ' Telemetry Cmt_em Lumugg !2 i Intemal |
2A8 n 40 +1SVTLM.A +l5V Telemetry Instrument Side | Intemal
2A8 m 41 +ISVTLMB +1SV Telemetry Tn Instrument Side2 Intemal |
2A8 [ 1 ] 42 Unused Internal
248 i 9 Unused Intema} |
2A8 ;o “ Unused ~ ; Intemal |
2A8 | 45 Unused L ~ Intemal |
2A8 1] 46 . . Umucd Internal |
2A8 1] 47 |GROUND  |Etectronics Modulg G_mnnd . Intemal |
248 oo 48 GROUND Electromcs Module Ground . ~ Intemal
2A8 : Jh 49 GROUND Elecnomcs Module Cm!und . ll_llemll {
2A8 i M| 50 IGROUND Electronics Module Ground 1 |
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3

1CD Parn. Ee(crenu

: WB.SDATA A
,WBSDATASLD.A

Wideband Serial Data Side 1

Wideband Serial Data Retum Side 1

“RGSIAU

_Coax(Center) _

RG3BAU |  Coax(Sl

S/C, Wideband Data
S/C, Wideband Data
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Release 7/9/97

GOES Sounder Wire List
Document 8175751-
Module ! J# i HH - E
: ! Pin¥ !Signll Name Signal Description Wire Size “Wive Type Sl T
; i ! (AWG) goa "" ICD Para. Reference
2A8 , Ji4 1 KEY :
: Ke:
;:: o ’ 2 DATRDY.CULA Pl:ponionll Command Data Ready Side | % inuie S e
M 3 DATRDY.CULB Propartional Command Data Ready Side 2 By e $/C, Progortional Comimand 3513
a8 | :N 4 SCCLOCK.CULA Proportional Command Strobe Side | 2% Single $/C, Proportional Command 3513
IA8 : J:: ‘ 2 ESCACLOC K.CUIB Proportional Commmd Strobe Slde 2 2: :,'“Q" S/C, Proportionat Command 15: | :3
o i " | 6 ES(‘_[_) ATA.CULA Proportional Comm lnd 6“-. Sl de 5 %) T s;ﬂ;:ﬂ S/C, Ptoqon!onnl Command 3513
e e | iSC.DATA.CUIB Proportional Command Data Side 2 o dingle S/C, Propostional Command 3543
28 ‘ | & {GROUND $/C. Proportional Command 3513
| 49 IRCALENCUL Auto BB, s S/C, Proportional C 50
2A8 T 10 IRCALDIS.CU uto B.B. Calibratc Enable . Proportional Command 35.13
M0 ARCALDS ! Auto B.B. Calibrate Inhibit S/C, Pulae Command 1512
248 i " % ' gCU:AI’TC H.ON.LO Patch Temp Con_t[ol_()_r_q |_()w'—w - S/C, Pulsc Command 3512
oA R O S Patch Temp HIGH Select S/C, Pulse Command 35.2
Sved I B 'gll:é PTCH.OFF Patch Temp Control OFI S/C, Pulse Command 3512
L ome |15 [Seciookweu Space Look EAST $/C. Pulse Command 3512
a0 | M-} 16 CANRESERCUI Space Look WEST ~ 77 S/C, Pulse Command 3512
W] au e ENOAN.RESET.CUI Scan Reset S/C. Pulse Command 1512
2A8 T i 18 E,,TYR n;R'ST‘CUI Normnl Fume Stant o S/C, Pulse Command 3:5' |'2
W e 1 e irvarestoul Priority | Frame Suant oo bulse Command 3512
2A8 I TP R 'STAR. iy .cul Priority 2 Frame Stan S/C, Pulse Command 35.12
e oo bscoron StrFrameStan S/C, Pulse Command 3542
Me | a4 L 2 lmiascu |~0N Detector Bias ON S/C, Puisc Command 1512
8 L om0 2 ciRNGSEL Detector Biss OFF S/C, Pulse Command 35142
2A8 bona t 1] r|M(‘|lRNGSEL"l iMC Rlnge Selecl HIGH S/C, Pulse Comwmand ]‘SA | .2
A8 i e ol i 1.LO IMC Range S_el_e_chOW S/C, Pulge Command 3.5. l.z
2A8 Lo |' e | Unused S/C. Pulse Command 5.1
WML N oo - v >
2A8 b | 2 gcu/‘ss]s GkaN Cind Unit | Retum o 2% S/C, Pulse Command 3512
28 ' e 20 \WBSDATASL ND Chassis Grownd %% S/C, Pulge Command 35.1.2
28 M SLDA Wideband Coax Shicld Side | "2 e 353
2A8 TV R VR Unused o arr i sc. 3,5,3
1A8 b e | n Unused - S/C, Pulge Command 3 5 '
2A8 TP n Unused N . S/IC ; 3.2
2A8 - ; 14 | 1 ; Unused s
2A8 ' I ! 3 Unused S sic
2A8 I TV SO Unused B sic
ms Loge | 5 Unissed S
2A8 ™ - :: ! Unused ) sic
A8 o3 ' Unused e
2A8 e 40 { Unused 8
2A8 m 4 Unused _ . SIC
2A8 4 2 Umnsed ___ _|sc
2A8 114 PO Unused T - S/IC
2A8 N4 44 . Unmd o |5
2A8 " " |l Unused - S/C
2A8 n o | Unu - Isic -
2A8 I a0 et - s -
2A8 m | e ! used ) lsic -
2A8 " 49 |KEY Unused - - SiIC -
A8 " l - II Key T siC .
; Unused B SIC
SIC -
ST
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Release 7/8/87 GOES Sounder Wire List Document 8175751
Module | J¥ | Pind Wlsignll Name Signal Description Wir;v Sciu Wire Type Signal T)q;pe ICD Para. Reference]
. (AWG) ;
| ?
248 | JI6 | 1 NSMITLMA N-§ Mmor Current Telemeuy Side | % _T5(,18) intemal |
48 me |2 kv Key o . Internal
"248 | N6 | 3 EWXLPOB [E-W X1 Preamp Output Side 2 2% 18(3420)  [Intemal |
248 P64 EW.XLPORTNB E-W XI Preamp Output Retum Side 2 % . _T5(34.20) Tntemal |
248 ' N6 i 5 EWXIPOA E-W X1 Preamp Output Side § 26 | TTS(5.620) intemal
48 | 56 ' & EWXILPORTNA E-W X1 Preamp Output Retum Side 1 26  TS(5.6,22) Intemal
M8 . M6 . 1 EWMITLMA E-W Motor Current Telemetry Side | /20 T8(1.8) Intemal |
2A8 " one ' 8 'EW MITLM.RTN.A E-W Motor Cun'enl Telemetry Retum Side | 26 T8(7.8) Intermal |
28 0 me 1 9 lewmimmB E-W Motor Current Telemelry Side 2 2% . TS(9.10) Internal |
2A8 P ae C 0 EW MITLM.RTN.B E-W Motor Currem  Telemetry R Retum Side 2 26 - TS(9,10) Intemal |
a8 L se 1 IMOLA Motor Overlosd Side | T Single 'S/C, Moter Overload 3.5.5.2
248 0 16 : 12 EW.XI28PRNB E-W X128 Preamp Output Return Side 2 % ] TS(21329)  |intemal
8 % si6 13 lEW.XI128POB E-W X128 Preamp Output Side 2 (2% __T5(12,13,29) Internal |
A8 i 116 M EW.XI28PRNA E-W X128 Preamp Output Retum Side |~ 6 | TS(4530)  |intemal |
2A8 [ Ne u IS [EW.XI128POA E-W X128 Preamp Output Side 1 26 . TS(14,15,31) Intemal |
2A8 PoNe [ Unuscd B L Intemal
2A8 : Jie : 17 NS.MITLM.B N-S Mator C_II_I'_!’Sl!l Telemelty Side 2 26 _15(17.33) Internal ;
2A8 i Jte | 18 NSMITLMRTN.A N-S Motor Curreni Telemeny Relum Side | 26 __T8(1,18) Intermal
2A8 i Me ! 9 Unused o . Internal |
2A8 L 20 EW.X1.POSLDB E-W Xl I'ulmp Ou!py! §l_u¢|d Slde 2 2 1. TS(3 4,20) Internal
A8 . 6 21 NSXI.POSLDB N-S X1 Preamp Output Shield Side 2 6 | TSQI3738)  [intemal |
248 N6 | 22 EW.XIPOSLDA E-W X1 Preamp Output Shield Side 1 2 . T8(36.22) Intemal |
A8 - M6 ¢ 23 NSXIPOSLDA N-S X1 Preamp Output Shicld Side | 26 _TS(2339,40)  [internat |
2A8 one oW Unused o » L Intemal |
2A8 . e i 25 SCAN.VONA Scan Volll&g ON Sldc P } 26 o S_i__ly;lg ) Intemal |
8 e o2 Unused i T Intemal |
248 Ji6 27 MOLB Motor Overload Side 2 2% | 7 single S/C, Motpr Overload 3552
248 1 516 [ 28 INS.XI28.PSDB N-S X128 Preamp Output Shicld Side 2 2% | T8(284445)  {Intemal |
248 | 6 29 {EW.X128PSD.B E-W X128 Preamp Output Shicld Side 2 26 1 T8(12,4329)  |intermal |
248 6§ 30 NSXI2BPSDA N-S X128 Preamp Output Shield Side | % " T5(304647)  {Internal :
M8 N6 0 31 IEW.XI28PSDA E-W X128 Preamp Output Shield Side | 26 TTS(14,1531)  intemal |
A8 ¢ e | N Unused R fnternal |
2A8 ! e r 33 INSMITLM.RTN.B N-§ Motor Cunenl Telemelq Relum Sldc 2 2 . T5(17,33). Intemal |
28 i me | 34 ! Unused ~ i . T Itcmal |
2A8 . e 35 CTELSECTMPS Telescope becundary hm? No. J._ 3 26 - Single Intemal |
2A8 . e L 36 Unused o . o intemal ;
2A8 36 } 37 NS.XLPOB N-S X1 Prelm_p Oulpu( Slde 2 26 . T8(21,37,38) Internal |
2A8 Ji6 . 38 NSXILPORTNB N-S X1 Preamp Output Retum Side 2 Intemnal |
2A8 Jt6 ;39 'NS.XI.PO.A N-§ X1 Preamp Output S Sldc l Internal |
2A8 JI6 ' 40 INS.X1.PO.RTN.A N-§ X1 Preamp Output Ret Relum Slde I Intemal
2A8 jte | 41 |SCAN.VONB Scan Volage ON Side 2 ] Internal
2A8 e | 4 SCAN.ANOT.UP Scan Not Up _Sldg t ~ Intemal
2A8 N6 | 43 'SCANB.NOT.UP Scan Not tipSide2 intemal
2A8 e 44 INSXI28POB N-§ X128 Preamp Outpui Side 2 Intemat
2A8 J16 | 45 |NSXI2BPRNB N-8 X128 Preamp Output Return Side 2 _ Intermal
M8 | ne | 46 INSX128POA N-§ X128 Preamp Output Side 1 _ tntemal
A8 . 6 { 47 INS.XI28PRNA N-§ X128 Preamp Output Retum Side | Intemal
7Y IR 1 8 | Unused ’ I Internali
wms | ne ‘ 49 Unused "~ o Intcmal
A8 1 Sle 50 lm-:v Key internal
&0 i
! ;
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Release 7/9/87 GOES Sounder Wire List Document 8175751-
Module I Pin# Eignnl Name Signal Description Wire Size Wire Type Signal i: ype 1CD Para. Reference)

2A3 120 I NS.FP.1A N-§ Fixed Pattern Bit | Side § Intemal 3414
2A8 320 2 iNS.FP2.A -S leed Pm_cm l_!n 2 Sidet Inlem:lj 3414
2A8 J20 3 INSFP3A N-§ aned Pattem Bit 3 de I} Intemnal: 34.14
2A8 J20 4 3NSAFI’A.A N-§ leed P_ullcm Bitd Snde I Internal 3414
28 1 a0 s INSFP.S.A N-S Fixed Pattern Bit 3 Side | Internal 3404
2A8 . J20 ;6 NSFP6A N-§ Fixed Pmem Bll 6 Side l intemal 3414
248 0 U0 . 7 NSFPIA N-S Fixed Patiern Bit 7 Side | Intemal 34.14
A8 )20 . 8 NSFP8A N-S Fixed Pattem Bit 8 Side | Imermal 3414
2A8 Yoo | 9 EW.FP.ILA E-W Fixed Pmem BitlSide 1 Intemal | 3414
a8 1 020 10 EWFP2A E-W Fixcd Patiern Bit 2Side | Intemal, 34.04
248 420 | 11 EWFP3A E-W Fixed Pattem Bit 3 Side | _ intcmal 3404
2A8 ' n 12 EW.FP4.A E-W Fixed Ps ern Bit 4 S|de I Internal: 3414
248§ ;0 1 13 EWFPSA E-W Fixed Pattern Bit $ Side | Internal, 3414
2A8 ;o 14 ;EW.FP.(:.A E-W Fixed Pattern Bit 6 Side | Internal, 3414
2A8 R (B 15 EW.FP.T.A E-W leed Plnem B_ll 7 Slde I Inlcmal§ 3444
A ° 320 16 [EWFPSA Intemnal| 3404
2A8 1 320 1 17 EWSINTESTA B Intemal! 3414
248} g0 ;18 Eew.cos.msr.,\ Intemal! 3414
2A8 tJ20 | 19 (NSFP.1B Intemal: 3404
8 . g0 | 20 NSFP2B N-S Fixed Pattem - Intermal 34.14
28 0 i 21 INSFP3B N-§ Fixed Patiem Intermal 3414
2A8 L, e o :NS.FP4.B N-S anj !’_n!ce_m Internal; 3414
248 . 120 ' 23 (NSFPSB Intemal! 34.14
248§ J20 i 24 :NSFP6B Intemal! 3444
248 | n0 25 INSFP1B Intemal 3414
248 0 2% (NSFPEB Internal 3414
248 | g0 27 EWFPAB o Intemal 3414
2A8 ] 28 ]EW FP.2.B E-W Fixed Pa!!em_Bll 2s Side2 Intemal; 3414
248 | o 29 (EWFP3B E-W Fixcd Pattem Bit 3Side2 Internal 3404
2A8 " no 30 EWFP4SB E-W leed Pattern Bit 4 Slde 2 Intemnal: 34.14
248 1 10 3 EWFPSB E-W Fixed Patter Bit $ Side2 intemal 34.14
248 | 020 32 EW.FP6B E-W Fixed Patiem Bn 6 sm 2 Internali 3414
248 020 33 |EWFPTB i Internal, 34.04
2A8 ) 34 EWFPSB 2-W Fixed Pattern Bit 8 Side 2 Internal| 3414
2A8 e 35 :EW.SIN.TEST.B E-W Sla Output Test Side 2 Inlemalé 3414
2A8 l J20 i 36 'EW.COS.TEST.B E-W Cos Output TesL Sld_e_2 _ intemnal; 1414
2A8 | J20 | 37 INSSINTESTA IN-SSinOuput Test Side |~ Internal 3414
2A8 ( 20 38 |NS.COS.TEST.A N-S Cos Oulput Tent Side i Intemal 34.14
7 S ) 39 [CPYWTA {Present Cycle N-S Increment 4 Test Side 1 Internal B 3414
Mmoo 40 CPYI4TB Present Cycle N-S Increment 4 Test Side 2 Intemal 34.14
2A8 | 20 41 .CPXI3TA Present Cycle E-W I n1 3 Test Side | " linternal 3404
2A8 120 42 CPXITB Present Cycle E E-W Increment 3 Test Side 2 " |intermal i 3414
2A8 3 20 i 43 IGROUND } Electmmcs Module Cvmund d Ninternal, 3414
248 a0 4 IGROUND Electronics Module Ground . | Imemal _ 34.14
M8 0 45  |GROUND _|Electronics Module Ground __|intemat, N 4.4
248 . 10 46 IGROUND _ " |Electronics Module Grownd |internal - 34.14
2A8 one 47 IKEY ] Key e _ {Internal .

2A8 . J20 48  |KEY [Key ] {intemnal _

248 1 o 49  INSSINTESTB IN-SSinOutput Test Side2 Internal B 3414
2A8 J20 | 50 INS.COS.TEST.B N-8 Cos Output Test Side 2 _ Internal 34.14

=




Release 8/14/937 Document 8175751A

5.5 Sounder Interface Control Drawings

The Interface Control Drawings for the Sounder instrument are attached for reference. These drawings are

controlled as ITT document numbers 8175756, 8175757, and 8175758 for the Sensor Module, Electronics Module
and Power Supply Module, respectively.

The Thermal Hardware Installation page (sheet 7) reflects a preliminary design and will be modified upon selection

of the spacecraft vendor. Final blanket design will be a joint effort between ITT and the spacecraft vendor.
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1. SCOPE

This document, the Solar X-ray Imager (SXI) Interface Control Document (ICD) for the GOES-N, O, P,
Q Spacecraft, contains the SXI technical interface requirements for the Geostationary Operational
Environmental Satellite (GOES). For clarity, the Spacecraft (SC)-side of the SC-SXI interface in this
document is referenced to the GOES-M SC, wherever possible. This is clearly stated in figures, and
implied in the other descriptions of the SC-SXI interface. This information is provided in order to enable
the GOES-N, O, P, Q offeror to determine and understand the nature of the SC-SXI interface. For the
GOES-N, O, P, Q program, the SC offeror shall provide an attachment interface that is compatible with
the SXI hardware and software whose characteristics are deséribed in this document. After the award of
the SC contract, the SC contractor, in collaboration with the SXI instrument contractor and GSFC, shall
optimize, define, and document all the SXI interface requirements in the SXI Interface Control
Document (ICD).

1.1 INTRODUCTION

The Solar X-ray Imager (SXI) will be used to observe the size, temperature, morphology, and complexity
of solar active regions. Changes in these characteristics will be used to predict the rate of growth of solar
active regions and the probability that the regions may flare. The SXI will be used to meet several
operational requirements for predicting and alerting customers of solar-terrestrial events:

1. SXT will be used to locate coronal holes for prediction of high speed solar wind streams causing
~ recurrent geomagnetic storms. These weakly emitting features are good predictors of geomagnetic
storms for the years near minimum solar activity when long-lived holes are present on the Sun.
*2. SXI will be used to locate the position of solar flares. Their locations, both on the disk and beyond
the west limb, are used to predict the magnitude of particle events.

3. SXI will be used to identify solar activity rotating onto the disk from the east limb. Enhanced
emission above the limb provides information about solar activity occulted by the solar disk at other
wavelengths.

4. SXI will be used to monitor the Sun for evidence of coronal mass ejections (CMEs), which are
associated with geomagnetic storms. Large-scale, long-duration, possibly weak brightenings of
coronal filament arcades are expected to provide indications of CME occurrences.

The SXI is part of the Space Environment Monitoring (SEM) suite of instruments. The SXI system
consists of a telescope and three electronics boxes. The telescope consists of an X-ray image detector, an
optical system for focusing an image of the Sun onto the detector through any one of a set of filters,
interfaces to SC telemetry, controls for automatically executing an image sequence, power and command
subsystems, and a High Accuracy Sun Sensor (HASS) to monitor the solar aspect angles relative to the
instrument line-of-sight at image integration time. A conceptual drawing of the SXI telescope is shown
in Figure 1-1. The X-ray image data transmitted from the SC, at the rate of at least one image per
minute, permits the reconstruction of near-real-time solar images in the 6 - 60 Angstroms (photon energy
2000 - 200 eV) range. The GOES-M/SXI electronics consists of a Data Electronics Box (DEB), a Power
Electronics Box (PEB), and a HASS Electronics Box (HEB).

Ground Support Equipment (GSE), both electrical and mechanical, is required to support testing and for
on-orbit performance validation. The SC shall provide a mechanism for pointing the SXI boresight to
the center of the solar disk.
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Figure 1-1: Schematic of the SXI Telescope
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1.2 INTERFACE CONFIGURATION MANAGEMENT

The configuration management/control of this document will be maintained by GOES Project
Configuration Control. Additions, deletions, or modifications to this document may be initiated by any
participating agency by submittal and approval of a Contract Change Notice (CCN) or technical
directive.

2. APPLICABLE DOCUMENTS

The following documents form a part of the requirement to the extent specified herein.

2.1 GOVERNMENT DOCUMENTS

The following documents, of the exact issue shown, form a part of this ICD. In the event of conflict

between documents referenced herein and the contents of this document; the latter shatl be considereda——

superseding requirement, unless otherwise specified.

Document Title

MIL-B-5087B Bonding, Electrical, and Lightning Protection for Aerospace Systems

MIL-STD-461C Electromagnetic Emission and Susceptibility Requirements for the Control of
Electromagnetic Interference ‘ :

MIL-STD-462 Electromagnetic Interface Characteristics, Measurement of (Ref)

MIL-STD-463 Definitions and System of Units, Electromagnetic Interface and Electromagnetic
Compatibility Technology (Ref)

MIL-STD-1541 Electromagnetic Compatibility Requirements for Space Systems

2.2 REFERENCE DOCUMENTS.

Document Title

X-900-93-03 Charged Particle Radiation Exposure of Geostationary Orbits

EIA-422 Electrical Characteristics of Balanced Voltage Digital Interface Circuits

EIA/IA-530-A High Speed 25-Position Interface for Data Terminal Equipment and Data
Circuit-Termination Equipment, Including Alternative 26-Position Connector -

S-415-13 Statement of Work (SOW) for the GOES-NO/PQ Solar X-ray Imager (SXI)

S-415-15 Contract Documentation Requirements List (CDRL) for the GOES-NO/PQ Solar
X-ray Imager (SXI)

S-415-17 Performance Requirements Document for the GOES- NO/PQ Solar X-ray
Imager (SXI)

S-415-20 Configuration Management Requirements for the GOES-NO/PQ Solar X-ray
Imager (SXI)

S-415-21 Work Breakdown Structure (WBS) Dictionary for GOES NO/PQ Solar X-ray
Imager (SXI)

S-415-22 Performance Specification for Geostationary Operational Environmental
Satellite

S-415-26 Contract Data Requirements List for the Geostationary Operational

Environmental Satellite
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- 3. INTERFACE REQUIREMENTS

3.1 GENERAL
. 3.1.1 FIELD OF VIEW

- 4\\

The SC-SXI interface shall provide the SXI with an unrestricted field of view to the Sun at all times,
with the exception of during non-spacecraft-induced eclipses along the line-of-sight to the Sun.

3.1.2 MOUNTING/INSTALLATION

The SC contractor shall select the location for the telescope and electronics boxes on the SC and
accommodate the SXI hardware described below. The SC contractor shall design the mounting interface
and develop installation procedures in collaboration with the SXI instrument contractor. The mounting
details shall be documented in the SXI ICD. The SC contractor shall perform the mounting and
e ipStallation of the SXI hardware on the SC. The telescope and the electronics boxes shall be mounted-in--—— — -
close proximity.

3.1.3 ACCESS PROVISIONS

The SC contractor shall make available physical access to the SXI and its test points for testing at the SC
Contractor’s facility and at the launch site (Payload Processing Facility), as well as for cleaning and
verification of cleanliness levels and potential pre-filter changeout. Purge and vacuum apparatus, and
auxiliary power cable for the SXI (if any) shall be furnished by the Instrument Contractor.

3.2 MASS PROPERTIES

3.2.1 MASS (
The masses for the SXI telescope and the electronics boxes are as follows:
COMPONENT MAXIMUM MASS
SXI Telescope 34.51b(15.6 Kp)
SXI Electronics Boxes 3191b(14.4 Kg)
HASS Electronics Box 401b(1.8Kg)

3.2.2 CENTER OF GRAVITY

The center of gravity (CG) of SXI Telescope, as measured from the XRP Rotation Axis on IMP on
GOES-M, is boxed in as follows: .

Xcg =-5.05" £1.45"

Ycg = 1.09"£0.75"

Zog = 3.97" +1.06/-0.75"
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3.2.3 MOMENTS OF INERTIA

The SC shall accommodate an SXI design with the following values for various moments of inertia
(MOI) of the SXI Telescope measured about the telescope CG:

Ty = 439 Ib-in?,

Iyy = 4300 Ib-in’,

Izz = 4201 Ib-in®.

3.3 PHYSICAL INTERFACES

3.3.1 MECHANICAL

3.3.1.1 GOES COORDINATE SYSTEM

The coordinate systems in this document are defined relative to the GOES-M SC coordinate system
shown in Figures 3-1 and 3-2. The origin of GOES-M SC coordinate system is located at the center of
the separation plane (from the launch vehicle). Unless otherwise noted, all SC coordinate system
references in this document in regards to SXI shall correspond to the stowed (launch)

configuration as shown in Figure 3-1. Figure 3-1 also shows the relationship between nominal on-orbit
direction vectors (north, south, east, west) and SC coordinate system. ‘

3.3.1.2 ATTACHMENT INTERFACE DETAIL.

The attachment interface details presented below are with respect to the GOES-M SC. The GOES-
NOPQ SC contractor shall accommodate the SXI system with the envelopes and environments defined
below. The envelopes given in this document represent the minimum the SC shall provide the SXI
system with the margins as specified in Section 9.4.2.1 of the Performance Specification for the
Geostationary Operational Environmental Satellite, document no. S-415-22. For the GOES-NOPQ
program the SC contractor shall provide an attachment interface that can accommodate the SXI hardware
described in the following subsections.

The SC contractor shall provide the mounting hardware and grounding straps required for mounting and
grounding the SXI Telescope and the SXI Electronics Boxes to their respective mounting panels on the
SC.

~ 3.3.1.2.1 SXITELESCOPE

The SXI Telescope is mounted to the Instrument Mounting Panel (IMP) on GOES-M and the IMP is
integrated to the SC via a Sun Pointing Platform (SPP), shown in Figure 3-3. Figure 3-4 shows the
details of the GOES-M IMP. The SC contractor shall design the SC-SXI telescope physical interface
satisfying the field-of-view requirement stated in Section 3.1.1 in this document, and the pointing and
stability requirements stated in 9.4.6 of the Performance Specification for Geostationary Operational
Environmental Satellite, document no. S-415-22.
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3.3.1.2.2 ELECTRONICS BOXES

Figure 3-5 shows the location of the SXI Electronics Boxes on Electronics Mounting Panels on the Solar
Array Yoke on GOES-M and Figures 3-6, 3-7, and 3-8 show the Electronics Box Mounting Panels. The
GOES-NOPQ SC contractor shall select the locations for the SXI electronics boxes on the SC, satlsfymg '
the SXI electronics box mounting requirements.

3.3.1.2.3 GROUNDING

The SC shall provide a low noise grounding for the SXI that is compatible with the requirements of
Section 10.5.6 of the Performance Specification for Geostationary Operational Environmental Satellite,
document no. S-415-22.

3.3.1.3 ENVELOPES

3.3.1.3.1 SXI TELESCOPE STATIC ENVELOPE

The SXI Telescope static envelope is shown in Figure 3-9. The SC-SXI interface shall provide an
additional 0.5” on each side of this envelope (a total of 1.0” on length, 1.0” on width, etc.) to facilitate
the installation of MLI blankets, electrical connectors (from both the SXI Telescope and the harness),
harness supports, and portion of the harness supported by harness supports. ‘

3.3.1.3.2 ELECTRONICS BOX STATIC ENVELOPE

The electronics boxes on GOES-M are mounted on the SA Yoke as shown in Figure 3-5. The GOES-
NOPQ SC-SXI interface shall accommodate the static envelopes shown in Figures 3-10, 3-11,and 3-12
for the electronics boxes, including mounting feet and the grounding hardware. (

3.3.1.3.3 SXI TELESCOPE DYNAMIC ENVELOPE

The SXI-SC interface shall accommodate the SXI telescope dynamic envelope shown in Figure 3-13.
The SC-SXI interface shall provide an additional 0.5” on each side of this envelope as stated in 3.3.1.3.1.

3.3.1.4 INTERFACE ALIGNMENT

The SXI Telescope will be delivered to the SC contractor with alignment references (e.g., alignment
mirrors, or surfaces, or a combination of both), with respect to which all alignment measurements shall
be made during the SXI mechanical integration with the SC. The requirement on the SXI instrument
contractor is to provide alignment references that is optically flat to within one quarter (1/4) of 5461
angstroms (5461/4 angstroms), to fit within the SXI Telescope static envelope defined in section
3.3.1.3.1, and to provide the alignment data to the SC Contractor. The SC shall meet the SC-SXI
mechanical interface requirements stated in Document No. §-415-22, Performance Specification for
GOES-N,0, P, Q Spacecraft.

3.3.1.5 SXI POINTING REQUIREMENTS

The SC shall meet the SXI pointing requirements stated in Document No. S-415-22, Performance
Specification for GOES-N,0O, P, Q Spacecraft.
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[SOUTH)+Y

(EARTH)+Z

Figure 3-1: GOES-M Spacecraft, Launch (Stowed) Configuration
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SAS Telescore

Note: The coordinate system shown above corresponds to the launch (stowed) configuration of the
spacecraft defined in Figure 3-1

Figure 3-3: GOES-M Sun Pointing Platform with Instruments
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{1) Mounting hole locations on the SXI Telescope mounting bracket shall be
true position to 0.00S inches, regardless of feature size.
{2) Grounding location on the IMP is TED.

Figure 3-4: Instrument Mounting Panel on GOES-M
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Figure 3-5: GOES-M Solar Array Yoke Assembly
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NOTE ’Th.uplndld ML for the 7 Telescope must fit within the envelops, sxdept for following:
(1) MLl on the Mirror Shroud adjacent to the XRS/SAS - 0.25 inch viclation ot the snveiope Dy the MU is aliowsd in
this ama, provided that all hand peints (non-MLi points} clenrs the enveicpe by at Jeast 0.25 inch,
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Figure 3-9: SXI Telescope Envelope
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Note: Dimensions without MLI

Additional Requirements:
¢ Mounting Feet are to be within the envelope
® Approximate height of 3 inches
® Additional 3 inch clearance required for comnectors
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Figure 3-10 SXI Power Electronics Box Static Envelope
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Note: Dimensions without MLI

Additional Requirements:
® Mounting Feet are to be within the envelope
® Approximate height of 3 inches
® Additional 3 inch clearance required for connectors
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Figure 3-11: SXI Data Electronics Box Static Envelope
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Note: Dimensions without MLI

Additional Requirements:
® Mounting Feet are to be within the envelope
® Approximate height of 3 inches
® Additional 3 inch clearance required for connectors
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3.3.2 PHYSICAL ELECTRICAL INTERFACE

The SC shall accommodate the SXI electrical interface detailed in Appendix A. All electrical interface /
connections shall be designed to preclude incorrect electrical interface connection (using keyed ‘ f.
components, for example).

3.3.2.1 CABLES AND HARNESSES

The SC contractor shall provide the SC-SXI interface with the cabling configuration depicted in
Appendix A. The SC contractor shall design, fabricate/supply and install, per SXI instrument
contractor’s specification on electrical interface, all the flight cables and harnesses interfacing the
telescope and the three electronics boxes, in addition to the harnessing necessary to connect the SXI with
the SC subsystem. The SC contractor shall be responsible for the specification on mechanical interface,
including but not limited to, cable lengths and cable routing, and the installation of these cables on the
SC. The SC contractor shall document the harness design and drawings in the SXI ICD.

3.3.22 TEST CABLES AND HARNESSES

The SC Contractor shall supply all the SC-to-SXI interface and intra-SXI cables, harnesses and
connectors (both halves) for SXI development tests involving the Engineering Model. Test cables shall
be as identical to the flight cables as practicable. The SC contractor shall also supply a flight harness to
support the functional and environmental tests of the FM SXIs.

3.3.2.3 ELECTRICAL CONNECTORS
The following requirements are applicable. - _ (

a. The SC contractor shall key all SXI connectors of the same type that will be mated and de-mated by
the SC Contractor to prevent incorrect connection.

b. The SC Contractor shall provide both halves of the interface connectors attached to the SC
Contractor-supplied hamnesses per the Instrument Contractor’s specification. The hamness-to-
connector interfaces of the SC Contractor-supplied harnesses shall be wrapped with flexible shield

tape.
¢. Connector potting is not required in general. Potting is recommended in the following instances:
1. High voltage harnesses/connectors.
2. Coaxial connections which protrude beyond the connector grommet.
3. Other special cases where potting is required to assure the mechanical integrity of each
harness/connector under S/C assembly, testing, thermal/vacuum, and during
Sun tracking.

o~
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3.3.2.4 CONNECTOR PINS

The following requirements are applicable to all connectors mating to the SXI.

a. Separate connector pins shall be provided for the following:
L Primary power circuit returns
2. Signals and secondary power circuit returns
3. Chassis ground

b. Primary power bus, power return, and high (above primary power bus) voltage connector pins shall
be separated by an unused connector pin.

c. Any connector that has main bus voltage shall also have a minimum of two main bus return pins, and
two main bus returns shall be provided in the connector which contains the electronics ON/OFF
command.

d. Connector pins shall be assigned to circuits in a manner that will minimize undesirable coupling

between circuits.
e. Each interface connector shall include a minimum of 10% of the pins as spares.

3.4 INTERFACE CHARACTERISTICS

3.4.1 MECHANICAL INTERFACE
3.4.1.1 GENERAL DESIGN REQUIREMENTS

The base surface flatness of the SC-side interface provided to each SXI Electronics Box shall be 0.010
inch total or better. The SC contractor shall provide a total base surface flatness of 0.001 inch or better
for the Instrument Mounting Panel.

3.4.1.2 ENVIRONMENTS

The SC shall not subject the SXI to environments worse than those given below, either during tests or
launch. Unless noted otherwise, the environments specified are at the mounting interface.

3.4.1.2.1 QUASI-STATIC LOAD FACTORS

Quasi-static limit load factors are as follows. These load factors, which are to be applied one axis at a
time at the SXI telescope attachment location, include three translational accelerations and two rotational
accelerations. The Y and Z rotational accelerations are to be applied so as to increase the corresponding
Z and Y translational accelerations at the aft end of the telescope. Note that the coordinate axes are
referenced to the SC launch configuration shown in Figure 3-1.

Load Direction Quasi-static Limit Load Factor
X 150g
Y 10.0g
- Z 10.0g
Theta Y .35 g/inch
Theta Z ‘ .35 g/inch

The quasi-static limit load factors for SXI Electronic Boxes are 15 g’s in each of X, Y and Z directions.
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3.4.1.2.2 SINE VIBRATION

The sine vibration environments for the SXI telescope and the electronics boxes shall be no worse than , /
those shown in Figures 3-14a and 3-14b. . {

3.4.1.2.3 RANDOM VIBRATION

The random vibration environments for the SXI telescope and the electronics boxes shall be no worse
than those shown in Figures 3-15a and 3-15b.

3.4.1.2.4 SHOCK

The SC contractor shall provide a shock environment for the SXI that is no worse than that shown in
Figure 3-16.

3.4.1.2.5 TRANSPORTATION

The SC contractor shall provide a transportation environment for the SXI, both during the SXI
integration with the SC and transportation of the SC to the launch facility, that is no worse than the static
load and shock environments described in 3.4.1.2.1 and 3.4.1.2.4, respectively.

3.4.1.2.6 STIFFNESS

The SXI natural frequency is greater than 60 Hz when supported at the attachment points.
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Figure 3-14b: SXI Electronics Box Acceptance Sine Vibration Environment
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3.4.2 MATERIAL, PARTS, AND PROCESSES REQUIREMENTS

The SC contractor shall avoid the selection and use of dissimilar metals at the interface between the SC
and SXI. Where it is impractical to avoid dissimilar metals in direct contact with each other or their
exposure to the same electrolyte, suitable protection shall be provided by coating, plating, or otherwise
adequately protecting one or both surfaces.

3.4.3 THERMAL INTERFACES

The following thermal interface description shall be used to develop a spacecraft thermal design. The
SXI telescope shall be mounted in a location that provides a sufficiently cold radiative sink for the SXI to
meet its thermal requirements. The minimum transfer orbit and eclipse heater power allocations listed in
--Section 3.4.5.1.4 shall be provided to the SXI to maintain the temperatures within allowable limits. The ... ...
SC mounting requirement for the SXI electronics boxes shall be developed assuming that the boxes are
thermally well coupled to the SC interface.

The SC contractor shall document the details of the SXI/SC thermal interface design in the SXI ICD after
award of the GOES-N,O,P,Q spacecraft contract.

3.43.1 SXI TELESCOPE CONDUCTION INTERFACE

The SC contractor shall provide a minimum telescope mount interface (spacecraft side) temperature of
-50°C for all mission phases while receiving no heat from the telescope into the spacecraft interface.
The SC contractor shall provide a maximum telescope mount interface (spacecraft side) temperature of
0°C for all mission phases while receiving a maximum of 3 watts from the telescope to the spacecraft

interface. (

The SXI instrument contractor shall be responsible for determining the conductive isolation requirements
and providing the conductive mount to meet these heat transfer requirements.

3.4.3.2 SXI TELESCOPE RADIATION ENVIRONMENT

The solar viewing face (aperture side) of the SXI telescope envelope shall have an unrestricted,
unblocked view of the Sun. At any time during a normal synchronous-orbit of the SC, the sides, the Sun-
viewing face, and the anti-Sun viewing face of the SXI telescope shall not be exposed to incident
radiation fluxes exceeding the values specified in the following table. The “solar” energy includes direct
plus any solar energy reflected from the spacecraft. The “IR” energy is thermal energy radiated from

spacecraft surfaces.
IR Energy Solar Energy
Cold/Minimum Hot/Maximum Cold/Minimum Hot/Maximum
watts/m> watts/m° watts/m watts/m
Sides 55 125 10 50
Sun face 0 50 1270 1440
Anti-Sun face 0 75 0 65

Table 3-1 SXI Telescope Radiation Environment
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3.4.3.3 SXIELECTRONICS BOXES

The SXI contractor shall specify the details of the interfaces (thermal and mechanical) of the electronics
boxes with the SC. To supplement the electronics box cooling, the SXI contractor may add radiator area
to each box design as required, pending mutual agreement with the SC contractor. The SC contractor
shall provide the SXI Electronics Box mounting interfaces with temperatures in the range of 0°C to 40°C
for all mission phases when the SXI is operating with the heat dissipations specified in Table 3-2. The
heat dissipations specified in Table 3-2 are steady state heat flux values to the SC, and should be
considered uniformly distributed over the mounting footprint defined by the static envelope. For the case
of a non-operating SXI, the SC contractor shall provide a mounting interface temperature in the range of
-10°C to +50°C.

Component Maximum Operating, Minimum Operating, Non-operating, Watts
Watts S -Watts
Power Electronics 10 2 0
Data Electronics 20 5 0
HASS Electronics 6 1 0

Table 3-2 Steady State Heat Flow to Spacecraft from 4SXI Electronics Boxes

3.44 CONTAMINATION CONTROL REQUIREMENTS

SC vents and venting on the SXI surfaces shall be minimized or eliminated in order to reduce
contamination due to outgassing SC materials. The SC contractor shall design and use a drape/bag
necessary for protecting the SXI telescope, when not being tested or in use at the SC contractor’s facility
during the SXI integration with the SC.

3.4.4.1 DURING GROUND PROCESSING AND SC TRANSPORT

All flight hardware, shipping containers, and interface GSE shall be compatible with Class 100,000
conditions per Fed-Std 209. The instrument external surfaces shall meet visibly clean criteria or Level
500 per MIL STD-1246. The external surfaces are considered visibly clean if they contain no visible
particles (viewed with the unaided eye) from a distance of 6-18 inches using >100 ft-candles high
intensity light. The molecular non-volatile residue (NVR) level for solar illuminated external surfaces
shall not violate the requirement on the increase in absorptance Aa at EOL stated in Section 3.4.4.2. All
other SXI external surfaces shall be consistent with the SC level requirement of < 2.0 mg/ft’ for NVR at
EOL.

The SC contractor shall supply any purge gas required by the SXI, per SXI contractor’s specification,
during SC ground processing and inter-building transport at the SC contractor’s facility. The purge gas
cleanliness shall be documented in the SXI ICD, and shall be verified by test.

3.4.4.2 OUTGASSING REQUIREMENTS

The increase in solar absorptance Aa of the SXI solar illuminated surfaces due to contamination shall be
less than 0.03 at end-of-life (EOL). An analysis using Moleflux or equivalent shall be performed to
determine the direct and reflected outgassing effects from the spacecraft to the SXI thermal control
surfaces. The analysis shall consider the SXI external coatings and the subsequent effect contamination
deposition has with a particular coating. In the event the analysis shows that solar absorptance
requirement is violated, provide an approach and rationale necessary to mitigate the increase in solar
absorptance.
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3.4.4.3 ON ORBIT (PLUME IMPINGEMENT)

Spacecraft vents shall be directed away from the SXI to minimize potential degradation to SXI thermal i
or optical performance. The mass flux from plume impingement shall not violate the Aat allowable (
requirement at EOL stated in Section 3.4.4.2.

3.4.5 ELECTRICAL INTERFACE CHARACTERISTICS

The SC shall provide the SC-SXI electrical interface through slip rings in the SADA. Ten (10) slip rings
that carry signals essential for SXI operation shall be reserved as follows:

» three for command data

e three for input power

« two for SXI output data

» two for indicating the onset of 10 seconds of the stable pointing period.

-~ The table below presents the slip ring configuration details for the GOES-M/SXT interface:

TicTce Toerpion | Signl desription | Relrrce et umber
10 Prop Cmd Vector 36 10-bit data A4
12 Prop Cmd Vector 36 Gated Clock A4
75 Prop Cmd Vector 36 Data Gate ‘ A4
17 SXI On/Off Control - A7
18 Heater On/Off Control A7
69 SC Power Bus A7 ,
59 SATTDE Step Status AS (
62 SATTDE Step Status Return AS
81 SXI MDL Output Data A2
82 SXI MDL Output Data A2
77* Common Cmd Return A4
72* Primary Power Return ' A7
* shared with XRPE |

See Figure 3-17 for the general electrical interface and Appendix A for detailed signal interfaces. In the
above table, only the first ten slip rings are considered to be dedicated to the SXI. Slip rings numbered
37,38, 49, 77, and 72, shown in Figure 3-17, are not considered to be dedicated to the SXI. The SC
contractor shall allow a 10% margin in the number of slip rings dedicated to the SXI.
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3.45.1 PRIMARY INPUT POWER

The SC shall provide power to the SXI from the primary bus. This power shall be regulated at 42.0 0.5
VDC during Sun light operation. During eclipse this primary power bus is controlled by battery voltage, =~ /
which shall be maintained between 29.0 and 42.5 VDC. [

3.4.5.1.1 INSTANTANEOUS BUS VOLTAGE

Under all transient conditions, the instantaneous SC bus voltage shall remain within the limits of 28.5 to
44.5 VDC.

3.4.5.1.2 HEATER VOLTAGE.

The SC shall supply a commandable bus voltage to the SXI heaters as shown in Figure 3-17. The SC
contractor shall determine the exact voltage in collaboration with the SXI instrument congggggr The SC
contractor shall document the SXI Heater Voltage in the SXI ICD.

3.45.1.3 FUSING

The SC shall provide redundant fuse protection for the SXI. The primary bus power and the heater
power inputs provided to the SXI shall be protected with redundant fuses. The primary bus and heater
fuses shall be selected in collaboration with the SXI contractor. '

3.4.5.1.4 INPUT POWER CONSUMPTION

The SC shall provide a minimum of 80 Watts power at the EOL to the SXI. The SC shall accommodate
25% margin in the SXI’s total power consumption. Note: the SXI is required to operate through eclipse.

Operational, non-eclipse: 60 Watts minimum at EOL, from main bus and heater bus combined

Operational, eclipse: 20 Watts additional power at EOL required for accommodating the SXI
heaters.
Transfer orbit: 40 Watts minimum, from main bus and the heater bus combined.

3.4.5.1.5 IN-RUSH CURRENT

The SC-SXI electrical interface shall allow the SXI to draw 2 minimum in-rush current, upon SXI turn-
on, of 150% of the SXI nominal operating current.

3.4.5.2 HEATER ON/OFF POWER

The SC shall provide a heater On/Off power line to the SXI for its heaters. The SC shall be able to
switch this line on or off, via the SC command unit, to enable/disable the heaters. The SC shall provide

the fusing for the heater circuit.
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3.4.5.3 DC/DC CONVERTER ON/OFF CONTROL

The SC shall provide a control signal to turn the SXI ON/OFF. This control signal shall be provided
through relay contacts located in the SC command unit. The characteristics of this signal as measured at {
the SXI input terminals shall be as defined below: .

a.  “On" Signal Voltage: Primary Power Bus voltage in the range of 29.0 to 43.0 VDC, as seen
through the source resistance specified in item b below.
“On" Source Resistance: 3K ohms £10%.
“On" Current: 150 microamps minimum, 1 milliamp maximum.
"Off" Signal: Short to ground.
Contact Bounce Time: 6 milliseconds maximum.
Conducted Emission:
“Open”; 500 milli-Volts peak-to-peak maximum
“Closed™: 20 mA peak-to-peak maximum,
both over a frequency range of 30 Hz to 150 kHz, decreasing at 6 dB/octave above 150
kHz.

mopo o

3.4.53.1 AUTOMATIC ECLIPSE LOAD CONTROL

The SXI main power bus load shall be automatically controlled at the entry and exit of eclipse by the

DC/DC Converter Control signal defined in 3.4.5.3. The "Auto load group" circuitry shall provide the
automatic on/off control of the SXI. Referring to Figure 3-18, when the automatic load controller in the
Power Control Unit (PCU) in the SC detects a drop in SA current below a specified threshold, it shall

open the auto load relay, removing the SXI from the power bus. Upon emergence from the eclipse, the

PCU controller shall switch the SXI back on 140 seconds after the solar array shunt current exceeds a 2
defined threshold. This action shall be transparent to the SXI. The automatic eclipse load control shall (
have command override capability (See Figure 3-18).
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3.45.4 TELEMETRY INTERFACE

The SC telemetry logic shall interface with SXI telemetry. The SC shall provide the following telemetry
) channels to the SXI:
{ a.  three (3) analog channels per 3.4.5.4.1. See Table B1.
b. seven (7) bi-level channels per 3.4.5.4.2. See Table B2.
c.  four (4) temperature sensor channels per 3.4.5.4.3. See Table B3.

These telemetry signals are listed in Appendix B. The SC contractor shall allow a 10% margin for the
telernetry channels. ,

3.4.5.4.1 ANALOG SIGNALS

The SC shall sample analog telemetry signals from the SXI at least every 16 seconds, and then shall 8-bit
quantize the analog telemetry signals for the range of the parameter measured. Each of these signals
shall be provided with a dedicated analog telemetry return as output at individually designated connector

e pins-in the SXI and have the following characteristics:

a.  Signal Voltage range: The output signal level shall be within the range of 0.0 to +5.12 VDC,
reference to the signal return. (For calibration purposes, a 10 Megohms +5% load shall be
used).

b. Qutpy_t_lmp_ed_ang_q The output impedance of the SXI telemetry signal (source impedance)
shall not exceed 1,000 ohms of resistance.

c.  Load Resistance: The load resistance of the SXI telemetry signal shall be the telemetry unit's
input resistance, which shall be 10 Megohms minimum.

d. Commeon Mode Voltage: The instantaneous common mode voltage between the signal return
line and the chassis shall not exceed 500 milli Volts peak-to-peak over the frequency range of
DC to 10 Mhz.

e. Conducted Susceptibility: N/A
f.  Conducted Emission: Less than 20 millivolts peak-to-peak as observed on an oscilloscope.

3.4.5.4.2 BI-LEVEL TYPE A SIGNALS

Bi-level type A signals from the SXI to the telemetry unit shall be Transistor-Transistor Logic (TTL)
compatible output voltages. The SC shall sample these type A signals at least every 8 seconds. The
characteristics of these signals are:

a. "One" Voltage Level: +2.4 to +5.25 VDC (measured with a load resistance of 15K ohms
returned to +5.0 VDC.)

b.  "One" Current Level: The source (SXI) supplies up to 100 microamperes.
c. 'Zero" Voltage Level: 0 to +0.5 VDC (measured with a load resistance of 15K ohms returned

to +5.0 VDC).

d. “Zero" Sink Current: The source (SXI) can sink up to 0.5 milliamperes.

e.  Qvervoltage: In the event of SXI malfunction or failure, the signal from the SXI to the
telemetry unit have limiting circuitry so as not to exceed the range of -0.5 to +5.5 VDC.

f.  Conducted Susceptibility: N/A

g. Conducted Emission: Both "one" and "zero" levels: Not to exceed 100 millivolts peak-to-
peak overshoot or undershoot, measured 50 milliseconds after change of state.
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3.45.4.3 TEMPERATURE SENSOR SIGNALS

The SC shall provide +8 V switched power and conditioning circuitry for the temperature sensors for use
by the SXI. The signal shall be sampled at least every 8 seconds by the telemetry unit. {

3.4.5.4.4 TELEMETRY DATA TIMING

All timing signals shall be generated by the SC telemetry system such that the SXI needs to make
available to the SXI/SC interface only the status of the telemetry signals. The SXI shall update its
telemetry asynchronously to the sampling by the SC telemetry system.

3.4.5.5 COMMAND INTERFACE

The SC command logic shall interface with the SXI command logic as specified in the following
paragraphs. The major attributes of the SC command unit as they relate to the operational commanding
capability of the SXI are summarized below. The actual physical command interfaces between the SC
and the SXI shall be as defined in the following paragraphs. These command signals are listed in
Appendix B.

3.4.5.5.1 LATCHING RELAY COMMANDS

The SC command unit shall provide latching relay interface to the SXI to control the bus voltage loads
specified in 3.4.5.1. The relays (20.0 V min, 29.0 V max) shall have the following characteristics.

Contact Transfer Characteristics: Make before break or break before make

Contact Configuration: Single Pole Double Throw (SPDT). :
Operation: Switched to either position (ON or OFF) by a discrete command from the (

command unit.

Load or Contact Current Capability: 150 microamps to 1.0 amp dc.
Contact Drv Circuit Voltage: 3mV at 150 microamps.
Operate Time Including Bounce: 7 milliseconds maximum.
Conducted Emission:
Relay "Open": 500 mV peak-to-peak maximum
Relay "Closed": 100 mA peak-to-peak maximum
over a frequency range of 1 Hz to 150 kHz, decreasing at 6 dB/octave above 150 kHz.
h. Conducted Susceptibility:
Relay "Open": N/A
Relay "Short": 100 mA peak-to-peak maximum
over a frequency range of 1 Hz to 150 kHz, decreasing at 6 dB/octave above 150 kHz.

o ow
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3.4.5.5.2 PROPORTIONAL COMMANDS

The Command unit (the source) shall provide to the SXI a three line interface consisting of a Data Gate,
a 10-bit Serial Data message, and a Shift Clock. These signals shall have the following characteristics as  /
measured at the SXI input terminals. This interface shall be as shown in Figure 3-19. (’f
"One" Voltage: (Gate, Data, Clock) 20 V min, 29.0 V max, referenced to the signal return.
"One" Source Impedance: 550 ohms maximum.
"Zero" Voltage: 0.0 + 0.2 VDC referenced to the signal return.
Zero" Current sink capability: Minimal current, diode isolated.
- SXI Input Impedance: SK ohms minimum, 10K ohms maximum.

Data Format and Timing: As shown in Figure 3-19.
"One Pulse Rise Time: 10 microseconds minimum, 50 microseconds maximum. (Measured

between 10 and 90% amplitude poirits.)
"One" Pulse Fall Time: 180 microseconds maximum. (Measured between 10 and 90%
amplitude points). ‘
— — e
- "One" level: Less than 200 millivolts peak-to-peak
"Zero" level: Less than 200 millivolts peak-to-peak
over a frequency range of 30 Hz to 150 kHz, decreasing at 6 dB/octave above 150 kHz.

j.  Conducted Susceptibility: N/A

O mmeaege

—

3.45.6 SXIOUTPUT DATA.

The SC shall provide a Multi-use Data Link (MDL) transmitter for the downlink transmission of all SXI
science and housekeeping data. ;

3.4.5.6.1 MDL TRANSMITTER INTERFACE

The SC interface shall accommodate the SXI output data transmitted to the MDL transmitter, with the
characteristics of the SXI output data measured at the SXI output given as follows: o
Data Bit Rate: 100 kb/s

Signal Waveform: Bipolar

Data Format: Serial, Bi-Phase Level

One of the bi-phase leve] shall be a transition of: +3.5 V min, +4.0 V max

Data "One" Source Current: 4.5 milliamperes, minimum

The other bi-phase signal shall be a transition of: -4.0 V min, -3.5 V max

Data "Zero Source Current: 4.5 milliamperes, minimum

Qutput Driver: Differential line driver

Load Resistance: Balanced, 450 ohms +5%

Load Capacitance: 2000 picofarads, max

Waveform Rise Time: 10% of signal waveform, maximum

Waveform Fall Time: 10% of signal waveform, maximum

Conducted Susceptibility: N/A

Conducted Emission: Both "one" and "zero" levels: 100 millivolts peak-to-peak maximum
overshoot or undershoot, measured at center of bit.

BT IR MO A0 op
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3457 OTHER ELECTRICAL SIGNALS

3.4.5.7.1 IMAGE SYNCHRONIZATION

The SC shall provide this signal to the SXI indicating the onset of the stable pointing period defined in
Performance Specification for Geostationary Operational Environmental Satellite, Document No. S-415-
22.

3.4.5.8 BONDING, GROUNDING, AND ISOLATION

The SC shall provide the SXI with bonding surfaces designed in accordance with MIL-B-5087 and
grounding in accordance with MIL-STD-1541, and shall comply with the requirements of the SXI ICD.
All external electrically conductive surfaces of the SXI, including thermal insulation and thermal control
surfaces, shall be grounded to the SC structure

The GOES-M SC/SXI grounding interconnection is shown in Figure 3-20.

3.4.6 ELECTROMAGNETIC COMPATIBILITY

The electromagnetic compatibility requirements on the SXI are the same as those on the SC stated in
Section 8.4 of Performance Specification for Geostationary Operational Environmental Satellite,
Document No. S-415-22.

The general requirements for electromagnetic compatibility are as follows:

1. The SC shall not generate electromagnetic interference that could adversely affect the
performance or the safety and operation of the SXI subsystem.

2. The SC and its components shall not be susceptible to any SXI emissions that could
adversely affect the SC’s safety and performance. This applies whether such emissions are
intentional or unintentional.

3. The SC contractor shall develop an EMC test program that is meant to uncover workmanship
defects and unit-to-unit variations in electromagnetic characteristics, as well as design flaws.

- The qualification and flight acceptance EMC programs are the same. Performance of both
will provide a margin of hardware reliability. The SC together with an integrated SXI shall
be tested for EMC and Electromagnetic Interference (EMI).

Most of the EMC test requirements are based on the requirements of MIL-STD-461C and 462, as
amended by Notice 1, and MIL-STD-463A. All references in this document to MIL-STD-462 assume
reference to Notice 1.

The EMC test requifements herein when performed as a set are intended to provide an adequate measure
of hardware quality and workmanship. The tests are performed to fixed levels which are intended to
envelope those that may be expected during a typical mission and allow for some degradation of the
hardware during the mission.
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Figure 3-20: GOES-M SC/SXI Grounding Interconnection
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3.5 INTEGRATION AND TEST REQUIREMENTS.

3.5.1 SXI MASS MODEL

The SC contractor shall perform preliminary fit check, limited SC functional tests, deployment check,
and MLI design/fit-check using the mass model (MM) provided by the SXI instrument contractor. The
MM will be representative of the flight model in the areas of mass properties, dimensions, connectors,
mechanical interface, and MLI. :

3.5.2 PURGE GASES

The SC contractor shall supply the purge gas, if needed by the SXI, during the integration of the SXI
with the SC, during SC transport, and at the launch site. The purge requirements shall be specified by
the SXI contractor.

3.5.3 TEST EQUIPMENT ELECTRICAL INTERFACE

The interface from ISAGE to the SXI EGSE MDL input shall have the following characteristics: Bit
Coded NRZ-L, with RS-422 balanced levels for data and clock, using DE-9 connectors. See F igure 3-21.
The data will be in the same format as the data transmitted from the SXI, except that the data will be
coded NRZ-L. The following are the configurations in which the EGSE and the simulators will be used
at various locations. The SC contractor shall enable the integration of the SXI with the SC through the
operational modes described in Sections 3.5.3.1-3.5.3.4. The SC contractor shall provide the SC
simulator to the SXI instrument contractor for the configurations described in Sections 3.5.3.1 and
3532,

Interface defined in Section 3.5.3
1681.48 MHz 65 MHz | ISAGE -
— | RFIF | DEMOD/ EGSE
SX/MDL | Converter Bit Sync
Xmit Data

Figure 3-21: Test Equipment Electrical Interface

39




S-415-25

3.5.3.1 ELECTRICAL GROUND SYSTEM TEST

In this configuration, shown in Figure 3-22, the SXI simulator is used to test the EGSE. The EGSE {
receives the data either directly from the SXI simulator or through a SC simulator, which can be a part of
the EGSE, developed to convert the SXI into the form that would be received by the SC telemetry.

- COMMANDS
PCM TIM
MDI DATA
SX1 siC
SIMULATOR | e—@———CMD_oISIMULATOR
| Ll P owrime
TERM o MDL .
RECORDER 4

COMMANDS

SXIEGSE .

Figure 3-22: Schematic of the GSE Configuration for SXI/SC Interface Checkout

RN

3.5.3.2 INSTRUMENT INTEGRATION AND TEST

In this configuration, shown in Figure 3-23, the SXI simulator is replaced with the actual SXI instrument.

COMMANDS.
PCM TLM

MDL DATA

S/C
§X1 ‘_.__m_—BlMULATOR

SHORT - @—LCM o

TERM -

DATA

RECORDER

TEST Pt
DATA

Al

ND

SXIEGSE
NVIRONMENT
E TEST
DATA

Figure 3-23: Schematic of the GSE Configuration for the SXI Instrument-level Test

40




S-415-25

3.5.3.3 SPACECRAFT INTEGRATION AND TEST

In this configuration, shown in Figure 3-24, the SXI instrument is integrated with the SC.

s/C COMMANDS
cMD PCM TLM
cMDS& MDLDATA -
SX1I (REMI SNTA 1os/c
ANDLIN
MDLr MBLDATA~J GSE
SHORT
TERM PCM_TLM
DATA
RECORDER A
TEST POINT
DATA
4 y

COMMAND
SXIEGSE .
ENVIRONMENT
TEST
DATA

Figure 3-24: Schematic of the GSE Configuration for SXI Integration with S/C

3.5.3.4 OPERATIONAL CONFIGURATION

Figure 3-25 shows the interface between the SXI EGSE, the SC, SOCC, NOAA/SEC. when the SXI
operates on-orbit.

S/C CDA

CMDS
TACTS
(| e || pom -
$XI —~uUNDLNG
! GIMTACS | |OGE
4' A
D,
‘\1 MDL < CMDS| TLM
\ 4
G
DID | i
S EQUISMENT ' | SXISCHEDULES _ M
A
OGE }es{ C
s
SEC SOCC

Figure 3-25: Schematic of On-Orbit SXI Operations
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4. GLOSSARY

See Figures 3-1 and 4-1, respectively, for launch (stowed) configuration and on-orbit (deployed)
configuration of the GOES-M SC. Figure 3-2 shows the South Panel of the SC. Figure 4-2 details how
the SXI is stowed during launch in the south panel cavity of the GOES-M SC. Figure 4-3 shows the
deployment sequence of the Solar Array assembly (which includes the SXI) on orbit.

SXI - Unless specifically stated otherwise (e.g., "SXI Telescope" or "Electronics Box"), "SXI" in this
document refers to, and all requirements in this document applies to, all parts of the SXI system
(including electronics boxes, harnesses, optical bench, mounting bracket, High Voltage Power Supply
(HVPS), built-in High Accuracy Sun Sensor (HASS), Multi-layer Insulators (MLI) for the SXI
Telescope and electronics boxes, etc.). See Figure 3-5 for the SXI system mounted on GOES-M SC
Solar Array Yoke. Figure 3-3 shows the SXI Telescope, XRS, and SASs mounted on XRP.

SXI Telescope - SXI Telescope includes all parts of the SXI that are mounted on the GOES-M/IMP,
including mounting bracket, optical bench, built-in HASS, HVPS, MLI, etc. The details of the SXI
Telescope are shown in Figure 1-1.

Electronics Box - GOES-M/SXI Electronics Boxes include the SXI Power Electronics Box, the SXI Data
Electronics Box, and the HASS Electronics Box. This may not necessarily be true for the new design.
Figure 4-4 shows the GOES-M/SXI Electronics Boxes in detail.

Spacecraft Attitudes - In the on-orbit mode, the spacecraft’s earth panel points towards the earth and the
solar array points in a direction opposite the orbit normal. The SC roll, pitch, and yaw motions are
defined as the rotations about the SC body-attached X, Y, and Z axes, respectively.
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TRIM TaR

DUAL MAGNETOMETERS

EARTH SENSORS
S-BAND RECEIVE ANTENNA

S-BAND TRANSMIT ANTENNA

SOUNDER  SOUNDER COOLER

SOLAR SAIL

Figure 4-1: GOES-M Spacecraft, On Orbit (Deployed) Configuration
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XRP MECHANISM

SCUTH PANEL CAVITY

U0

Gt PAYLDAD ENVELOPE

/ Xsc.. :
: / ‘ [-—) Zsc
L ] |

0] -

50 CLEARANCE SETWEEN CAVITY
ANG PATLOAD ENVELOPE
TYPICAL

Figure 4-2: SXI Telescope Stowed in Spacecraft South Panel Cutout on GOES-M
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Phase 2 Deployment Complete Final On-Ortrit Configuration

Figure 4-3: GOES-M Solar Array Assembly Deployment Sequence
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SX1DATA ELECTRONICS

SX! POWER ELECTRONICS B * §

INSTRUMENT MOUNTING PA ]

YOKE

XRP ELECTRONI
(NOT SEDNN)O e

HIGH ACCURACY SUN SENSOR — |
B RCTRONICE A s

Figure 4-4: Accommodation of SXI on GOES-M k
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Appendix A
Detailed GOES-M/SXI Electrical Interface Diagrams
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Appendix B
SXI Telemetry and Command List
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Table B-1 SXI Analog Telemetry

PARAMETER SAMPLING RATE TLM CHANNELS
(Seconds)
SXI +5 V Power Supply Voltage 16 TBD
SXI +20 V Power Supply Voltage 16 TBD
SXI Input Current 16 TBD
Table B-2 SXI Discrete (Type A) Telemetry
PARAMETER SAMPLING RATE TLM CHANNELS
(Seconds)
SXI Internal Error Detect 8 TBD
SX1 Command Error Detect 8 TBD
SXI Active Imaging Mode = . ~TBD-
SXI Power On 8 TBD
SADA Step Added 0.5 TBD
SADA Step Subtracted 0.5 TBD
SXT Heater Enable/Disable Status - 4 TBD
Table B-3 SXI Temperature Telemetry
PARAMETER SAMPLING RATE TLM CHANNELS
(Seconds)
Mirror Temperature 60 TBD
CCD Temperature 60 TBD
DEB Temperature 60 TBD
PEB Temperature 60 TBD
Table B-4 Serial Telemetry
PARAMETER NUMBER OF |SAMPLING RATE Interface
BITS
, (Second)
HASS Measurement 32 Data, Gate &
Clock
Commandable States (TBD) 1-16 Data, Gate &
Clock

Table B-5 Command Signals Required for SXI Implementation*.

PARAMETER SAMPLING RATE Interface
(Seconds)
Proportional Command to SXi '16 Bits Serial Data, Gate & Clock

* The number of commands is to be determined by the SXI contractor
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1. PROGRAM MANAGEMENT

This element includes those efforts required for the monitoring, control, administration, and direction
of the SXI Project. It has programmatic authority over, and responsibility for, all of the other WBS
elements listed here or as may be assigned hereafter to this program.

1.1. PROJECT MANAGEMENT OFFICE '

This element includes those efforts required for the management of the SXI Project. This
includes the office of the SXI Project Manager, and consists of the Project Manager and

~——- his/her staff. The Project Manager is responsible for the leadership and-overall direetion of ——

the GOES-N, O, P, Q Program.

This element includes those efforts needed to review and approve all Project Management
deliverable/non-deliverable plans and documentation.

1.2. RESOURCE MANAGEMENT '

This element includes all effort required to establish, implement, and maintain a
comprehensive resource management system for planning, authorizing, and controlling the
total resources effort for each task and for providing timely and adequate visibility into
manpower, cost, and schedule status of the contract. Included in this element are: life cycle
and cost analysis, development of budgets, funding plans, work authorization documents,
administration of management reserve, and status reporting.

This element includes the efforts necessary to establish facilities required for development
and testing such as: clean rooms, thermal vacuum chambers, thermal cycle chambers,
vibration facilities, and instrument storage facilities.

This element includes those efforts required for the ﬁlanagement, administration, control,
and maintenance of the SXI project integrated scheduling system. :

This element also includes those efforts for monitoring and control of the SXI prime
contract with the Government to ensure compliance with all contractual requirements. This
includes all functional and administrative support of the contractual interfaces with the
Government and with other segments of the contractor's organization. In addition, this
element includes those efforts required for the monitoring, control, execution, and
administration of all SXI project subcontracts.

This element includes those efforts needed to develop all Resource Management
deliverable/non-deliverable plans and reports.

This element includes all travel expenses (air fare, car rental, living expenses, etc.)
associated with the SXI Project.
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1.3. CONFIGURATION AND INFORMATION MANAGEMENT

This element includes those efforts required for the Configuration Control and management
functions for the entire SXI project as documented in a Configuration Management
Requirements. This includes Configuration Control Board meetings and the management,
administration, control, and maintenance of the Configuration Control Program. This
includes the' responsibility for the control, management, processing, and tracking of all
requests for waivers, deviations, and Engineering Change Proposals.

This element also includes those efforts required for the management, control, coordination,

.....and distribution of all documentation required to fulfill the contractual requirements of the . ...

SXI Contract Data Requirements List (CDRL) and other documentation imposed by SXI
project requirements.

This element includes those efforts needed to develop all Documentation Management
deliverable/non-deliverable plans.

1.4. PROGRAM REVIEWS

This element includes those efforts necessary for preparation, conduct, and documentation
of program reviews, audits, and meetings. This element includes those efforts needed to
develop all program reviews deliverable/non-deliverable documentation.

1.5. SPECIAL ENGINEERING/ANALYSIS

This element includes tasks relating to the development, implementation, and operation of
the SXI instruments, and ground systems as required and authorized by the government.
This element includes those efforts needed to develop all Special Engineering/Analysis
deliverable/non-deliverable documentation.
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2. SYSTEMS ENGINEERING

This element includes those efforts required for directing, specifying, and overseeing the design and
technical development of the SXI instrument and the required ground systems to ensure compliance
with the Requirements Document, S-415-17 and the Interface Requirements Document, S-415-18.
It addresses the design of the integrated system and the control and planning of the associated
technical effort. These efforts include requirements analysis, risk management, development of the
SXI Design Specification derived from the NASA requirements, generation of the instrument
- design, the ground system design, launch support, and the development and planning of the
component, instrument, and integrated system test program. This element also includes those
efforts required in the support and generation of documentation and reviews. o

2.1. SYSTEMS MANAGEMENT AND ENGINEERING

This element includes those efforts required for providing technical direction, oversight, and
technical resources allocation for the total SXI project, including the instrument design,
development, manufacture, and ground system design. Systems Engineering management
includes the project Systems Engineering Manager and his/her staff. This element also
includes the effort required to perform all SXI system studies, trades, and risk assessments
necessary to develop a cost effective design for the SXI instrument. This element includes
those efforts needed to review and approve all Systems Engineering deliverable/non-
deliverable plans, analyses, and documentation.

This element also includes those efforts required for the functional design and development
of the instrument. Tt addresses the total instrument design including performance margins
and design approaches to assure achievement of the requires instrument life, instrument
operational requirements, design integrity, subsystem and system compatibility, reliability and
maintainability, producibility, safety, survivability, training, and testability. This element also
oversees all of the work associated with the development of the spacecraft interfaces,
electrical and mechanical ground support equipment and simulators. In addition, this
element includes those efforts needed to develop and maintain software standards and
procedures. It also includes all design audits associated with the instrument. This element
also includes those efforts needed to develop all instrument system engineering
deliverable/non-deliverable documentation. '

2.2. SPACECRAFT INTERFACE AND ACCOMMODATION

This element includes the systems analysis and engineering required to establish and
generate Interface Control Documents (ICDs) for the Solar X-ray Imager and the ground
support equipment. This element also includes the coordination effort required by the
instrument contractor to receive ICD concurrence from GSFC and the spacecraft
contractor.

This element includes those efforts required for system engineering of the SXI instrument
interface with the SOCC, SEC and spacecraft ground system. This includes the generation
of ICDs for interfaces to the ground system as driven by the SXI instrument design. This
encompasses any changes to ground system interfaces with intermediate and radio
frequency equipment, command encryption equipment, instrument simulators, or other
elements of the instrument support ground system. This element also includes the
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coordination effort required by the instrument contractor to receive ICD concurrence from
GSFC and NOAA. ' :
This element includes those efforts needed to develop and maintain all Interface Definition,
Verification and Control deliverable/non-deliverable documentation.

2.3. SYSTEM ANALYSIS AND ALLOCATIONS ,

This element includes those efforts required for the system engineering, analysis, and
simulations efforts required for the development of the top level SXI instruments
specifications and the verification of performance requirements allocated to the spacecraft
and the ground system. It includes the development and verification of the SXI instrument

operations concepts and the launch-to-orbit and on-orbit mission analyses. It involves the
analysis required to confirm the integrity of the SXI instrument design to ensure the
performance requirements of the applicable specifications will be met over the instrument
operational design life. It also includes the analysis required to verify that the instrument is
compatible with the spacecraft and that instrument performance specifications can be
achieved by interface design. It further involves the systems analysis and engineering
required to develop and maintain the SXI Instrument Design Specification and the Ground
System Specifications.

This element also includes the effort required to establish, maintain, and control budgets for
all relevant SXI instrument resources. This element includes, but shall not necessarily be
limited to, mass properties, power, RF links, alignment, pointing, contamination and on-board
processor resources (€.g. memory, throughput, etc.).

This element includes those efforts needed to develop and maintain all requirements
Analyses and Allocations deliverable/non-deliverable documentation.

2.4. CONTAMINATION CONTROL AND ANALYSIS

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to design, model, test and analyze the SXI
Contamination Control Subsystem. This Subsystem is the process of defining the methods
and procedures to be followed to achieve adequate cleanliness and Contamination Control
for the instrument with respect to the instrument performance requirements. This element
includes the efforts required for subsystem design, analysis reviews and audits. In addition,
this element includes those efforts needed to develop all Contamination Control Subsystem
design and analysis deliverables/non-deliverables.

This element includes those efforts required to assure that appropriate contamination control
is maintained through all phases of integration and test of the SXI.

This element includes those efforts required all cleaning that is required to maintain
contamination at defined levels and shall support periodic reporting of contamination
activities against the approved Contamination Control Plan as detailed in the CDRL #0-07.

2.5. PERFORMANCE VERIFICATION

This element includes those efforts required to develop all necessary plans and perform
necessary analyses to verify that the SXI instrument meets all requirements. This includes
those efforts needed to plan, develop, review, approve, and maintain a verification test plan.
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In addition, it includes the systems oversight and concurrence for developing the test
procedures and analyzing results for the components, subsystems, spacecraft, ground
system, and on-orbit tests. This element includes those efforts required for Design and
Performance Verification reviews, audits, and deliverable/non-deliverable documentation.
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3. MISSION ASSURANCE

This element includes those efforts required to develop and implement performance assurance
requirements and the SXI Performance Assurance program, and ensure that the SXI is developed,
designed, manufactured, and tested in accordance with required performance assurance
requirements and plans. This element also includes those efforts required in the support and
generation of documentation and reviews.

3.1. MANAGEMENT '

__.This element includes the effort required to provide all necessary management functionsto
support all efforts associated with performance assurance activities associated with SXI
This element includes those efforts needed to review and approve all Performance
Assurance procedures, deliverables, and non-deliverables.

3.2. INSTRUMENT PERFORMANCE ASSURANCE

This element includes those efforts required for functional Performance Engineering and
inspection activities necessary. These efforts include the development, implementation, and
maintenance of a program for parts, processes and materials, reliability, quality assurance,
safety, and software assurance. This element includes those efforts needed to develop and
maintain all Instrument Performance Assurance implementation procedures, deliverables,
and non-deliverables.

3.3. GROUND SYSTEMS PERFORMANCE ASSURANCE

This element includes those efforts required for the functional Performance Assurance
engineering and inspection activities necessary. These efforts include the development,
implementation, and maintenance of a program for quality assurance, safety, and reliability.
This element includes those efforts needed to develop and maintain all Ground System
Performance Assurance implementation procedures, deliverables, and non-deliverables.
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4. GROUND SYSTEMS

This element includes those efforts required to provide all necessary subsystem management and

engineering functions to design, fabricate, assemble, test and analyze all the SXI Ground Support

Equipment. This includes the effort to design, develop, verify, validate, test, control the

configuration, assure the quality and maintain all aspects of the ground test software. This element

includes development of the ground support equipment (GSE). This element includes the efforts

required for subsystem design and analysis reviews and audits. In addition, this element includes
 those efforts needed to develop all Ground Support Equipment Subsystem design and analysis
deliverables/non-deliverables. This element include NOAA SOCC, NOAA SEC, Wallops. CDA,

spacecraft, and instrument ground systems equipment and related engineering and management.

4.1. INSTRUMENT GROUND SUPPORT EQUIPMENT

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to design and analyze all the SXI Electrical Ground
Support Equipment. This includes ground test sbftware. This element includes development
of the electrical ground support equipment (GSE). This element includes the efforts required
for subsystem design and analysis reviews and audits. This element includes the
development and presentation of hardware and software training courses on ground support
equipment. In addition, this element includes those efforts needed to develop all Ground
Support Equipment Subsystem design, analysis, and training deliverables/non-deliverables
documentation.

This element does not include GSE used to test individual subsystems. If the GSE used to
test individual subsystems is needed at the system level, the particular GSE will be provided
by the subsystem and the cost for providing it should be at each subsystem WBS item to
avoid costing them twice.

4.2. SIMULATORS

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to design, develop, implement and analyze an SXI
software Simulator and a spacecraft software simulator. It also includes all of the
hardware necessary to run the software. The simulators will be used to test the SXI and
the S/C electrical ground support equipment prior to system integration, spacecraft testing,
support integration and compatibility activities with NOAA SOCC, NOAA SEC and
Wallops CDA ground system, provide spacecraft operator training, training for launch
operations, and spacecraft revision testing. This element includes the development and
presentation of hardware and software training courses on the instrument simulators. This
element includes the efforts required for subsystem design and analysis reviews and audits.
In addition, this element includes those efforts needed to develop all SXI simulator design,
analysis and training deliverables/non-deliverables.

4.3. EGSE INTERFACE DEFINITION

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to design and analyze all the SXI Electrical Ground
Support Equipment interface with the spacecraft ground equipment, NOAA SOCC,
Wallops CDA and Space Environment Center (SEC). This includes ground test software.
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This element includes the efforts required for subsystem design and analysis reviews and
audits. In addition, this element includes those efforts needed to develop all Ground Support
Equipment Subsystem design and analysis deliverables/non-deliverables.

4.4, COMPATIBILITY VERIFICATION

This element contains all implementation, integration, verification, and test activities related
to all electrical ground systems hardware and software. This element includes those efforts
needed to develop all Integration Verification and Test procedures, deliverables, and non-
deliverables related to electrical ground systems compatibility with the spacecraft GSE,

4.5. FLIGHT SOFTWARE DEVELOPMENT SYSTEM

This element contains the design, development implementation and maintenance of the SXI
Flight Software Development System. It is planned that this will be largely based on COTS
hardware and software. :

4.6. MECHANICAL GROUND SUPPORT EQUIPMENT

This element contains the design, development implementation and maintenance of the SXI
Mechanical Ground Support Equipment (MGSE). The MGSE includes but is not limited to
Lifting Fixtures, Shipping & Storage Containers, Drill Templates, Assembly Jigs, and Purge
Equipment.
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SXI STRUCTURAL MODEL AND MASS MODEL

5.1. INSTRUMENT DESIGN AND ANALYSIS

This element includes the effort required to provide all management functions necessary to
support efforts associated with the subsystem development, design and analysis activities
for SXI structural model (SM) and mass model (MM). In addition, this element includes
those efforts needed to review and approve all subsystem design and analysis
deliverables/non-deliverables.

This element includes the effort required to furnish all necessary personnel, facilities,
services, and materials to support subsystem development, design and analysis for the SXI
structural model and mass model.

The structural model is designed and built only for the SXI Telescope and is used to verify
the telescope structural design and to determine the loads that the key subassemblies will
see during the vibration testing. The design of the structural elements of the SM are nearly
identical to those of the engineering and flight models. The intent is that the SM design is as
close to the final design as possible and the engineering and flight structure designs will be
updates that are modified only as necessary to incorporate changes found to be necessary
after the SM is built.

5.1.1. Objective Group

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, design and analyze the SXI
Objective Group. The Objective Group consists of all the parts of the telescope that
are mounted on the front end of the metering tube. It includes the X-Ray Mirror,
High Accuracy Sun Sensor (HASS), aliveness source, entrance filter, and
structural elements. The SM will use a simplified mass model of the HASS and
aliveness source, and will contain a SM Mirror that has not been figured and
polished. The MM will be further simplified so that the objective group has fewer
parts but will have the correct total mass and net shape.

5.1.2. Focal Plane Group

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, design and analyze the SXI
Focal Plane Group. The Focal Plane Group consists of all the parts of the telescope
that are mounted on the rear end of the metering tube. It includes the CCD
Camera, filter wheel, Filters, Shutter, and structural elements. The SM will use a
simplified mass model of the CCD Camera, filter wheel, and shutter. The SM will
not contain any filters. The MM will be further simplified so that the focal plane
group has fewer parts but will have the correct total mass and net shape.

5.1.3. Metering Tube Group

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, design and analyze the SXI
Metering Tube Group. The Metering Tube Group consists of the metering tube, the
telescope mount, and the rings and brackets that are attached to the metering tube.
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The Metering Tube is the heart of the telescope structure and the SM Metering
Tube Group will be as close as possible to the final flight design. The MM may be -
further simplified so that the focal plane group has fewer parts but will have the
correct total mass and net shape.

5.1.4. Thermal Subsystem
None planned for the SM or MM.

5.1.5. Data Electronics Mass Simulator )
This element includes those efforts required to provide all necessary subsystem

management and engineering functions to develop, design and analyze the Data
Electronics Mass Simulator. The Data Electronics Mass Simulator is part of the
MM only (not used on the SM). It is a box of the same shape and mass as the data
electronics box but it is not functional. It does contain correct connectors at the
correct locations.

5.1.6. Power Electronics Mass Simulator

This element includes those efforts required to provide ail necessary subsystem
management and engineering functions to develop, design and analyze the Power
Electronics Mass Simulator. The Power Electronics Mass Simulator is part of the
MM only (not used on the SM). It is a box of the same shape and mass as the data
electronics box but it is not functional. It does contain correct connectors at the
correct locations.

5.1.7. Cables Mass Simulator

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, design and analyze the Cables
Mass Simulator. The Cables Mass Simulator is part of the MM only (not used on
the SM). It is a non-functional cable set with the correct mass and connectors. The
bundle diameter and flexibility will approximate the flight cables so that the cable
mass simulator can be used to verify the cable routing.

5.1.8. HASS Electronics Mass Simulator

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, design and analyze the HASS
Electronics Mass Simulator. The HASS Electronics Mass Simulator is part of the
MM only (not used on the SM).

5.1.9. SXI Instrument

This element includes those efforts required to provide all necessary subsystem
management and engineering functions to develop, design and analyze the parts of
SXI design that cannot be allocated to a subsystem. This element includes the SXI
telescope top assembly and the SXI instrument top assembly. Other elements of the
instrument design and analysis that are not part of a specific subsystem and are not
part of the systems engineering task are included here.
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5.2. STRUCTURAL MODEL FABRICATION, TESTING AND ASSEMBLY.

This element includes the efforts required to furnish all the necessary personnel, facilities,
services, and materials to support subsystem fabrication, assembly, and test efforts for the
SXI Structural Model.

This element includes the efforts required to provide all management functions necessary to
support efforts associated with the subsystem fabrication, assembly, and test activities for
the SXI structural model. In addition, this element includes those efforts needed to review
and approve all subsystem fabrication, assembly, test, and hardware procedures and

5.2.1. Objective Group

This element includes those efforts required to provide all necessary subsystem
management, engineering functions, and procurements to fabncate assemble, and
test the SM SXI Objective Group.

\

5.2.2. Focal Plane Group
This element includes those efforts required to provide all necessary subsystem

management, engineering functions, and procurements to fabricate, assemble, and
test the SM SXI Focal Plane Group.

5.2.3. Metering Tube Group
This element includes those efforts required to provide all necessary subsystem

management, engineering functions, and procurements to fabricate, assemble, and
test the SM SXI Metering Tube Group.

5.3. STRUCTURAL MODEL INTEGRATION AND TEST

This element includes those efforts required for the technical direction, administration, and -
control of the SXI SM integration and test program. This element shall also include the
development of all procedures and reports related to integration and test. In addition, this
element includes those efforts needed to prepare, review and approve all Integration and
Test procedures, deliverables/non-deliverables.

This element includes those efforts required for the design, development, preparation,
implementation, execution, and documentation of the SXI SM integration and test. In
addition, this element includes the assembly and integration of all instrument components
into the complete SM. This element also includes those efforts required in the support and
generation of documentation and reviews.

5.3.1. SM Instrument Integration And Checkout

This element includes the effort to provide all resources necessary to perform the,
mechanical integration of the SXI SM instrument. This effort shall include all tasks
involving mounting, alignment, and support. This element includes the effort to
accommodate the SXI procedures. In addition, this element includes those efforts
needed to develop all Instrument Integration and Checkout procedures and
deliverables/non-deliverables.
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